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INissuing an abridged and revised edition of the "Anal-

omy of a Railroad Report," the author wishes i t  to be under- 
stood that he offers the book as a mere primer. It is cle-
signed mainly for the use of those people who, while inter-
ested in railroad investments, are nevertheless wholly un-
acquainted with railroad accounts. 
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ITwoiulci be well iE people geileraily understood the true 
meaning 01a r a d r o d  report. To  most it is: a n~eaninglebs 
mass of nnintelligible figures which are urlclec@lierable dnif 

generally confusing. I11 order to assist tile geilcral reader 
to a proper undcrstandii~g of the matter the following pages 
are offered in explanation of the manner in vllich a railroad 
report is built up. ,111 effort to exhilit in :1 slic~letonizcd 
form the anntomy of a radroad report ~ 1 1 1Lt. made. 

The object of a railro?d report slloultl be to con.;ey to 
proprietors an accnraie idea of the condition of their prop- 
erty, both physical and financml, so that they may k1-1o-w 
pretty veil all the priacil~al circnmstances affecting its wel-
fare. Obviously, i t  should cover these points : 

1. Its eilrnir~ypuuler. 
2. Its fi~znncialposition. 
3. Its ~nnithphysical ci~aractcrist ics uizd co?iditions, for 

when these are accurately linorvn, the value of the property 
is known. 

Thus a railroad report naturally divides itself into three 
parts : 

1. Itzcome or revembe account,  showing iacolnc and ex-
penditure. 
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2. Binaizcicri s la temc i~ t  or Bulcb~iceslieet. 
3. Physical statistics. 
Of t l m c  three probably the sccond is the most important  

of all; but all are important.  No report is satisfactorily 
complete which omits any oP them. 

TIiesc t h e e  main dlvisionr ilaturallg divide themselves 
into sewrnl minor snl)clirlsions as follorvs: 

~T. \TISTTCS ~110111~~3.-TIIE PIIY~ICAI, S ~ O W: 
~ o f  rmrd;a.  Le~yZhU I ~ h ~ i r n c t e r i ~ ~ i i r s  

2 \ - ~ ~ i l r l ~ ~b. ., 1J~vrt'ptio17m d  p ~ r f o r ~ ~ i m z c eequip-of 
111~11t; 

c. l ' d r i i i i c  1i17d i h ( i r n i ~ i c ~ r  done .of b i ~ s i i ~ e s s  
Wlieu t1io.c t l ~ ~ n g -arcJ J l \ ~ n l lin safficicnt detail it m q  



be said that the report is complete. If any are n-ant~ngt h  
report; is imperfect. Of courv, most rr711ro;ld reports orrlr- 
narily gise other inlorlnat~on besides t h s .  One expects, for 
example, an eaplanation from the presidelit atlib generd 
lrrailager of any rcn~rlialsle C I U I I ~ P ~during the year 111 t h e ~ r  
rcspect~re departments. It wosilcl be po6sibl~ to extract an  
esplanatioil from the figures them-elbes. if they are prc-
sentecl ln snlfic~ent detad, but ~t is well to have an  otficldl 
stiltement as well. 

In these pages an effort will also be ma& to how In some 
detail what elitera into each account, and the beanng of each 
account on the  whole It must be remcmhered that the ob- 
ject is not so mucb to propo~lud a n  abbtract iheory. as to 
show, in a lwwtrcal way, wrCh an example or tmo, the gen- 
eral h e >  on which rcports are laid down. 

It is greatly to bc regretted that there is not more ani- 
formity in the reports of rahoacla in this country. I11 Great 
Britain all railroads report in prceiscly the snilie manner, 
so ab to allow of very ready comparison. I t  is true that thc 
English forin i d  not good in  itself, being, indeed, groq.ly in-
complete, but it has the merit of uniformity in use. 
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THEtypical form for the ISCOME ACCOUNTOR REVENUE 
or̂ s raiiroad company, omitting detail, is as follows: 

Gross camings from operation. . . . . .$12,000,000 
Operdtiag expenses. . . . . . . . . . . . . . .  9,000,000 


Net earnings. . . . . . . . . . . . . . . . . . . . .  $4,000,000 

"Other" illcome . . . . . . . . . . . . . . . . . .  250,000 


6111 income.. . . . . . . . . . . . . . . . . . . . . .  $4,250,000 

Pixed and "otlier" charges.. . . . . . . .  3,250,000 


Balance. . . . . . . . . . . . . . . . . . . . . . . . .  $1,000,000 

Dividends. . . . . . . . . . . . . . . . . . . . . . .  600,000 


Surplus . . . . . . . . . . . . . . . . . . . . . . . . .  $-100,000 


I n  this form ~ ~ c han acconnt explains itself. It is nat-
urally divided into three principal heads: vjz., inconzo, ex-
pcmes ,  and Fxetl c h a ~ g e s .  The item of s u r p h s  more prop- 
erly falls for consideration under the Balance Sheet, and 
vill be dealt wii-11thereunder. 
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T h e  income of a railroad arises f rom two principal 
sources : (1) operation 2nd (2) 1nicresI 012 loam and ill-
cesime?zfs,o r  relztnls. 

C+roas income fro111 operation ~conaists 01 
(a )  Revenue f r c m  passenger transportation ; 
( b j  Rwemle  f rom freight transportation; 
(c)  Reveilne fvom h g g a g c ,  storage, mail, stocli y a ~ d s ,  

steamers, elevators, e te;  
( ( 1 )  Balance of car-miieage, svitcliing cIiarges; 
( e )  Telegraph con?pn~iieg, etc. 
T h e  chief point a l ~ o u t  t l m e  items is t h a t  a l l  sliould be 

shon-n in gross. Rebates arc, o r  should be, in al l  cases de- 
ductccl f rom gross eamings  before tile latter are reported. 
Conimis~ions belong to opcraling e s p c ~ ~ a c s .  T h e  intention 
is i,o show iia this accou~it  the absolute gross revcnue de-
rived fvoiri cvcry hra11~11 of tile company's business, before 
operating expenses are paid. 

Obvioual~,  there is not in r~eh  room f o r  mistakes i n  illis 
par t  of tile report. It used to be thought impossible t o  
<<cool:" gross earnings, until Atchison s h o i ~ e d  1 1 o ~  it could 
he success-fully done over a series of J-ears. It could not havc 
heen clone i n  the case of this road bnt fo r  the  n ~ a g i i i t ~ ~ d c  of 
all  items, nnd thc compiesitg of the  rqmr t ,  c~lablilig wq)ic-
ioll; items in the Iralnncc slrccC to esctipe notice. I f  all  tlre 
items in a (:.ompany's capital account are  shorn in proper 



detail, and, especiti,lly, if the  "cost of roa.d" and  "construe- 
tion" items are suf7icient:y detailed, it is impossible fo r  any 
one item to be manipalatcd, without t l~ rowiag  all  the othcrs 
into confusion, tllus lexding to immediate discovery. 

F o r  example: suppose gross illcome to be overstated by 
$500,000 and an u ~ ~ e a r n e c l  cliviclel~d thus  paid for  epecula- 
tive purposes. Ail i imease  d l  prol~ablylx effected i n  

,,.,.* ,"" 1 ~ : . . 1 . : 7 : ! : .  , ,.% 

L U I  I L I I C  I U U U ~ L L C ~ ,as the nloney viii most liiieig have heen 
borro~vecl fo r  the  d i ~ i d c n d .  This  involves a correspoading 
increase of $50'3,000 on  the "mets"  side of the  balance 
sheet. I f  all the "iisscts" are  properly statc-fi with snficieat 
detail in the report, the fraud n-iust be cliscovered a t  once. 
It. is desirable therefore tha t  gross earnings be shovn in eon-
d u r a b l e  detail, and  t h a t  the  statement of assets and  liabil- 
ities be complete. 

2. "' l~ikcresto n  loans cmd lioilds held as i~zvesl~mnts , ' '  
l id i t i d e ' d s  011 s l o ~ l i sO Z U P ~ ~ , ' . 'and  '?mtals received ola prop-
er ty  lcasecl," are al l  simple enough items. TIE report sl-iould 
give an  itemized statement of stocks and bonds held, and of 
r e n t d s  received for  property leasccl, so tha t  all this incolrle 
cam be properly tcaeecl to i t s  source. Very f e v  companies do 
this i n  a satisfactory way. l a  the case of some, "ot l~ei .  i n -  
conlc" has been used i n  conilectiol~ with '(current ussets" 
as a means of paying unearned clividends. 

There are other sources of iucome besides those enuiner- 
a t td ,  but they are  n o t  large enougli to  recpiire special atten- 
iion, unless, of cotuse, railroad;: operate coal mines, etc., and 
if they hwe suEeiently elastic charters, conduct all kind? 



of b ~ ~ ~ i n c w ,in  aclilltroil to the ordinary h i -  
nebs of t r n n s l ~ o r t a t i o ~  I n  thc enhe oi  ed-mi11jng and such 
ljlre olier,~t~onsconducted on n l a y e  srale, a separate return 
should he ma&, and the final result allollrll in the shape of 
CCo l i ~ e ri i l r o t ~ i e "  or c b a r g ~ s  against "bul'p~z~b"or "prof i t  ntrd 

loss" account. 
The "'ISCOJLEAC?OUXT"of properties leascd should 

be shown separately in the rt.por"i That of propr~etarg com- 
panles, all of whose stock is owned, bhoultl be inclucled in 
the general mcomc account. It shoirlcl be po\hiblc to learn 
from a report just how crPry leascd property is doing, and 
whether the le+ee inalics a profit or a 1o.s on its operations. 

I n  conducting any lclrge rnanaf,~tr ;r ing or warehouse 
husinc,,s sriccessiully, a iliorougl~ system o l  c0.t bookr is  
kept, that the owners may tllercby allocate lo each d ~ p ~ ~ r t -  
rnmt  or e l m  contract i t@proper &are of expenses. Thus 
t h y  know a t  once wllctller or mt a department is or not 
self-sustaining, or mhetllcr a contract pajs  or not. Such 
information 1s nccwsary for the proper conduct of other 
b~lsines-CS,and it is most empliatically 11ecessary in the case 
01a railroad. 

This is an cxtrernc'ly imporlnnt item in a railroad report, 
and is deserving a1-iri1q.sof tile closest attention. It is ti)(+ 
iteln, of 211 others, iuost m w p t i b l e  of manipulation, a l~ i l  
the most silggwtire and il!~istrati~-e of the lnanagernent oC 



properly. It cmnof pos~i)31y be s h o n x  ill too great &tail 
in a report. ~s a r ~ d ei t  l a  not made d h c i e n t i y  dear .  

T h e  general theory of operating expenses may be w i d  
to bc t1i1~: s railroncl ~hou1, l  charge t o  this  account all ex- 
perldlturcs neccqsmy to conduct the company's b u h e s q  and  
leave the  pro pert^ a t  the ead  of the year in a t  [east as  great 
a condition of eHicieney, i n  all rebpcrts. eb ~t was a t  tlie be- 
gi ' l i ikg d t h  2 ~ a r .  Z i i  tliicr?, Xli i h g  ii.!i;ilr irilpioics 
the conclltion of the property may be cl~argecl l o  capital ac- 
count, a s  may ail  additions wlucl: are  not rcplacemci~ts. 
This, however, is the stricb theory r h i c l ~  has been practically 
abanrloiled by mo-t inoclcrn r o d s .  T h e  i e n d e n c ~  of modern 
management is  to  cllarge i o  operating espcnse the  cost o f  
all i m p ~ o v e m e n t ~  and  addition> v l i ~ c l l  do not incrca.e grois  
rewnue,  o r  a t  least i~-timedlatelj  aaie their cost in operating 
expense. 

T h e  importance of n proper claGfication of opcrnting 
cxpenseq may be seen from the  fact  that the  Inter-State  
Commerci: Cominj~sion h'lr issued a pamphlet,  for  the nse 
of railroads reporting to it ,  which c m b o d i c ~  the ~ i e w  of the  
most espcrirueccl railroad men, and reprcvuts  about four  
y m r s  of work. This  pamplilet Jivides "operating espense~" '  

,bses :into four  ~ 1 2 -

( I )  N n i ~ l t r t m n r cof z l q ant2 s t ruc tuw;  
( 2 )  i l fo i i~ tr i znnccof  e q n i j i m c ~ ~ t: 
(3) Cotrtlucting i r n i u p ~ M i o l ~ ;  
( 4  C r n o n l  c.i,pcnscs; 

a n d  divide? cach c;f thcsc clas~eq into n 1 n g c  number of s ~ ~ b -  
illvibions, of which t l ~ c r e  are n o  less t h a n  f i f ty- thee i n  all. 



( a )  Salaries and wages (operating department); 
( l i )  L?uppZies ( o p ~ m l i n g  depa r tm~n  ) ;f 
( c )  Car nzileage m d  sli.'iicliiag chnrg~s; 
( d )  Datn~ayefor injuries, and advertising; 
(e) OutsLle ager~cies and conzmissio?~r; 
( f ) R e d s  of tracks, yank,  and Lcrminnls. 

I n  this account should be charged all wages and salaries 
of persons elnploged in the direct operation of the road, as 
d~stinguishecl from maintenance, and all supplies used for 
this purpose, The rents for tracks, yards, and terminals 
should include all those paid in connection with direct oper- 
atlon. "C!ornniissions" should only be included specially in 
this account, when p n ~ d  to persons not employed by the eom-
pany. All these i t e m  should be bhomn clcarly and dis- 
tinctly, in as great detail as poqsilsle. 

I n  a general Jray the proportion of ""Cncluctiag Trans-
portation" expenses to grws earnings is an index to the 
rfficiencg of ogernlion aiitl it  iq the department of expense 
that most d~rectly rcsporlcis to "train load" changes. 



This is one of the two moat important items of operating 
expenses. e'nder this head come a11 charges in connection 
wltli tlrc nlail~tenmce of the permanent way and structures 
in good condition. It may be d i ~ided as follows : 

( a )  Rc1~uir.sof  roadwa?~;  
( L )  X r ~ l r ~ c n l sof  r d s  irlld t i e s ;  
i c )  Xcpuirs  and reizczoc~ls of briclgcs, e ~ i l w r f s ,fefices, 

crossingq,  signs,  cat l le  guards ,  slntions,  buil i l ings,  docki.. 
w1iarl;es o t z d  t c lcgraph.  

The ltein "mzeir(t1,~of rui7c (uzd tics" is w r y  important 
a d  hl~oultl be very cleta~lcd. The report should fitdte tbc 
number and c a t  of ~ I Plaid, :ind the proportion of the track 
bo l a d ;  alw the amouat and ili-m-iption of r d s  Inid, and 
tllc proportron of thc track r e h d  theren-ith. It is allo~ved 
to a cornpang. to dccluct Prom the c l i q e  for new steel radr 
the pahe  of the old t a l m ~  up. Some c ~ i l q a n i c ~ ,  honcver, 
adopt the practice of clmging to '(con~truction" the Jif- 
fcrence ln the weight of the new rail and the orrglml n eight 
oL ihe old rdil talien up, If for example, a GO-potuzcl rail is  
replaced by an  SO-pound rail, the extra 2 0  pounds arc! 
charged to capital. This is not in accord wilh tlic best mod-
ern p ~ d c t l ~ e .  

J h PI-J r~ i l road  shonld repl,ice or provide for the replacinq 
oP a p r o 1 - 1 ~ ~amo~mt01 rail. cxcrg Jenr. 7'he :i\crnge Life of 
P sted rdil raries very much on r cirious road., a s  cloes also 



the life of a he, to a lesser extent. Suppming, for Rrgil-

ment's bake, however, that the average life of a rail is twenty 
years, and the average life of a tie eight years, a road s h o ~ l d  
proride for reaemng at  l ~ a s t  one-twentieth of its track each 
year, on an  average, with rails, and one-eighth with new 
ties, even though the rails and ties are not actually laid in 
the year. 

The item "'repnirs a d  ~wzezoals of bridges, c z ~ l v e ~ t s ,  
fc l~ees ,etc.," is simple enough. ';\lost companies wjll charge 
to "constrnction" the cost of an iron or stone bridge in  ex- 
cess of the cost of the trestle replaced, and the cost of similar 
iillproveinents in docks, wlmrves, buildings, culverts, ete. It 
is much more reassuring to see this met entirely out of oper- 
ating expenses. 

I n  the proper operating of a railroad the item 

needs very careful attention, and most complete and de- 
tailed form of statement ir, the report. There sllould be 
charged to this account, every year, at  least that amount 
of money necessary to keep all the company's rolling stock, 
marine equipment, and repair shops intact as to nnmber or 
capacity and in good condition, so that, at the ericl of the 
year, everything shall be in a state of as great efficiency as i t  
was at  the beginning of the year. 

A rather common practice of railroads is to consider their 
freight cars by capacity, and not by number, and to regard 
their. duty of maintenance as fulfilled -when the freight 



equipaient has as great a cajxicit! at the end of the year as 
at  the begiiining. For ~xample,  under each mctllod a eom- 
p n j  ~ o u i : i  consider llmt ~t had cloilc all I h a ~could reason- 
ably be expected, when i t  had replaced twenty 10-ton cars 
h j  t m  20-ton tars. S o  doubt thlb is strictly corrcct, as f u  
ac the theory goes. \Then, howevcr, a change in the char- 
acter of the ecjujpment becomes new-sary, in order to hold 
trade, it n-odd be better p o l q  to pursue a liberal course, 
and conitrue the theor? less strictly. 

The details of a company's equipment report should he 
closely watchcd. Sometimes eompanie,i, instcad of malimg 
replacements out of eupenses, will allow a large amount of 
equipn~eat to be destroyed, ancl finally replace it in one form 
or another out of capital. 

111 bad times companies have a habit of postponing re-
newals ancl rcpairs of equipment, The report, in surh cases, 
usually shows either a large shortage of equipment, or a 
large proportion of the equipment "in hospital," or unfit for 
~ c r ~ i c e .1i:ithcr of these signs are danger signals, ancl ~l-ionlrl 
be closely investigated. 

A report should carry a special account for '(equipment,'' 
in which shoulcl be ~ h o w n  all capitdl charges on this ac-
count fro111 the outbet, in such a Tray that it could be possi- 
hlc to see the book-cost o f  the company's equipment, separ- 
ately for locomotives, pas;.c.ngc.r cars, freight cars, and mar- 
ine quipment.  Very few roads do thi.; ~clt i~factori ly.  Penn-
sylvania, supplies a good model of wcli a statement. I t  i b  
probable that there are not a d o ~ e n  roads, in the v-hole coun- 
try, which could show this account properly charged froin 



the beginniiig. cscept lliow which have closed their "con- 
struct~on" account l~er~uanerifly. Proof, however, is es-
trcme!y dlhcult  to obtain, hccarrse few roads supply the in-
formation necessary. 

This item inclucles salaries of general oEcers and clerks, 
Iaw eespenscs, ancl Insurance, etc., and js the least important 
and significant of any 01llic operating charges. 

I t  is easy to see how valnable an  index to the conclition 
and management of a property is a clearly detailed and 
conipiete schcdnle of operating expenses. One part of snch 
a scliedule, moreover, mill throw light on another in a strik- 
ing \>ay, a t  times. It is, of course, quite iinpossible to lay 
down a bard and fast rule as to the proportion which "main- 
tenance" expenditures should bear to the whole, but coinpar- 
ison of a given road with itself a Pcm years back, or  with 
a, neighbor, will often show instrnctive results. It is prob- 
ably safe to reckon 5 cents per engine-mile, 1 1-1or E 1-2 
cents per parsengcr car-mile and 5 @ G lnills per freight car- 
mile as sitficicnt allowance for lieeplng equipment intact 
and in  good conditioa. 

*Is a ge i~rra l  ride. a large increase in "concluctix~g trans- 
portation" should be acconlpailied by a certain increase in  
"'lnaintenance." If there is a discrepancy in this respect, i t  
silodd be l o o l d  into a t  once, especially if the road Is free 
~ i i t l tcapital issues, or has treasury bolids available for sale. 



The proportion of operating espcnecs to earnings varies 
greatiy. A coin pan^ vhicli professes to oprrate at a acry 
low ratio sl-ionlil n~ake  i t  very clear how i t  can do so. The 
ratio, hornever, taircn by itself is quite menninglrss. As 
l r ~ gas ixai~llenanec espcaditurcs are suilicient the lover 
tlic ratio the better. No other gcneral rule can be laid down 
here. 

The ~ t e m  o l  "ji.erd charyes" In a report iriclndes as a rule 
the f o l l o ~ i n g  clmgcs : 

(,I) Intcwsi o z  f u i l d ~ dd ~ 6 t ;  
( b )  Interes t  o ? ~  /bating debt ;  
( c )  Benlnls;  
(d )  T a m ;  
(P) Sidii~jyfulzds; 

although c.xccpt~on may be t a l m  to one or two of these. 
Stlll, a11 of these arc charges prior to dlviilends on capita1 
stoclis, and, as such, come under the generic icrm of hzed 
cilnrgcs. 

Vith regard to '5ttics.est otz t~it1ilcd d(~bt,'' 2111 tlmt i.; 
needed is  that it be stated clearly and scpar,~tely. There 
h x ~ l i l  be a statement of the amounts and kmdt of bond; 
outbranding, and thc mterest the~eon. The cl~nrges for "in-
ftrcsC 0 t h  z l i ~ l ~ i n d e do r  f loatzilg ~l'i~lit"~hou ldalso be rpe(ld1ly 
,set forth alone. It n-111 Le ~cincmbcrcd t lxt  the 3lis-ouri 
13acilie report%In 1893 and IS92 d ~ dnot do this, with the 
result that few pcopic were m a r e  that  the interest had not 



becn charged up in thoce y c w ,  rmlli they snv the 1691 re-
port, jyhich atlmittud this.  Obiiouily, t!us 1s ,111 uiiclcm~~hlc! 
state of affnlrb. I t  is a1-a ol liltcresl to know how much 
the company's floating debt cosls to c m y .  

The item of " ' ~ i ~ l ~ l o "qhoult? be stntvl in snf5cient (leiail 
to enable one to ~ e p a r ~ t cthe rentala for each piece of 
property Prom the r e k  

"(l 'u~cs" eap i ,~mIhcm~eivc'i. Some think that "oprmiilrq 
C ~ ~ C I Z X J C ' ~vould be the siio~t n a t u r J  place for tlicm, but the 
proper theory places them among other " F r r i l  rhnrg~s." 
A11 that is required is that  they 4 ~ 1 1  he separately stated in 
the report. 

The itesn "sinlrztrg l z ~ r z d a "  is pcenliar i n  somc7 way,, 2nd 
is treated differently hy ~ a r i o n s  roacli. The theory of sink-
ing funds is that a certain s i m  should be set n v ( k  from 
net carnings, to be applied i o  the redemption of bond%, in 
aclc1ii;ion to the pdyment of regular interest thereon. Some 
mortgages eupressly provide for a sinking fund, ctc., a i d  
the proper way is for the sinking fnnrls to he met out of 
earnings. The usual course with such is to draw a certain 
quantity of bonds every year for r c p n p e n t ,  wl~crc so pro- 
vided, or to purchase a certain quantity of bond., whicli 
may be bept alivc in  the ~ in ldng  f~u ld .  The interest on 
l?onilsin a sinlijnp fund belonp to the fund, and should not 
be nscd for other purposcs rrithout it being clearly 90 staied. 
In ""siwViiig f z ~ ~ & "  slionld c1130 bc incl~derl  and stated 

scpnrately paynmlts on accwunt of principal of car trustq, 
ccjnipment trusts, ete., these amountq nsnnlir bc~iilg mien-
inter1 over n series of years. Obrrioi~slyt l l c s~are n prior 



charge to rliridend~, ai: the Pssencc of an  equipment or car 
trust is that  lt shall be p a ~ d  oiT out of relcnnc. It 1.; not 
usual for roacli to make car t r ~ ~ s t s  or equipment trusts, un-
less fund.: emnot bc obtained in othrr m ~ s ,  a:: by sale of 
~ c u r i t i e s .  Speaking pnerally, car trusts are a sign of pov- 
erty, althourgh i h r r ~  arc exceptions, a<. for example, Pcnn- 
~ylvania,tvhich has several car and equiplncnt trust>. 

Y ~ L L ~ I  hare 'ncen deducted froin the toial " f i ~i U7 L I I I I ~ ~ S "  
net iacome, tile l~nloncc is the " s z q ~ l z d '  that properly be- 
longs to thc sloclrholclezs, a d  is subject to thcir dirertions. 
I t  rcprcsents Ilic profit or the business, xftcr all prior charge; 
hare heel1 met, a11 espw..es pnicl, and the p rop~r ty  suflicient- 
lv maintained. 8 n t  of illis slirplus coznc~ u.liatevcr divi-
dends are paid 01-1the s t o c l ~ ,  preferred and common, of the 
company. \That remains after this i, douc becomes "s211'-
p1215," and is adcled to " p o j i t  and loss" or "surpZus i7zcome 
~ C C O 
u:z~.'' 

N I ZThi. '4P~,ojii ~Los," accc.rint is a riecemry coneomi- 
I~CCOUNT," n~ it S ~ O W T T P+ant of the eoinp:lay's 'TTNCOXE the 

application of the company's surplus income. A typicnl 
form tlmcof is as i'ollo~w: 

By balance, June  30, 1893.. . . . . . . . . . . . . . . . . . . . . . . . . .$4,800,000 


Snrplns income year ending J u n e  30, 1893. ,$100,000 
To ndjimtments,. . . . . . . . . . . . . . . .$100,000 

Depreciation stocks and bonds.. . --- 200,000100,000 200,000 --

Balance June  30, 1894.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
$5,000,000 

A "Profii ant1 Losu" accouni may also be arranged so as 
to exhibit the payments for expenses, fixed chnrgw, and div-



ldends, but illis p r ~ c t ~ c eis unsoimd in  theory, as these are 
specific charges agninst the ycar's i n ~ o n z e .  "'Profit and 
L o s ~ "  bas no'ching to do with the operations of a given year 
except to reccirc register the final outcome. The above 
is a proper complc~nenl to the form of "hconrc A c c o c ~ ~ "  
given before. 

Tills completes the information necessary to give a fair  
idea of the "aorizing power'' of n property. It I,, howmer, 
advisable to reduce the i l~nou~ltsto a "per mile" basis, for 
purposes of ready comparison with other roads. Most re-
ports do this in the c;lqe of gross earnings, operating es- 
penses, and net earnings, and there is no renqon v11y they 
sl~ouldnot also do it for i~itcrcst and f i m l  charges, and divi- 
clends, so to make a complet~ showing. Any one can do it, 
however, for h imclf ,  provided that the %report is properly 
constructed. 



CHAPTER 11. 

WE now coin? to the  most importmi incliviclual item in 
a rzlvoacl rcport, which 1s abdu ic ly  ~ n i l i ~ p e n s a ~ ~ l e  to J clear 
ui~clerslandmg of a eompany'5 po:ition. This is the 

NCIAT, ~ ~ A T C M C N TFIX-> or, RALAUCT I ~ E T ' T .  If no other 
plece of ini'ornlatlon rcgardmq a company vere obtainable 
t l im  this, quite a good deal might bc glennecl from it, nncl, il' 
only one ncconnt wcrc given to the pul)lic, this account 
wmld be the one to ask for. 

I t  con,iicts of ;I, s t a lmen t  of the company's '"rrssets" and 
"liabililics," viz., what tlic company hds, and what it om;; 
a t  the date of the report. I n  theory, a bnlanec sheet should 
he extremely bimple, but in prxt icc  it ib oftell extremely 
cornplcs. T1mc is not a railroad in tlie countrj which 
should not be able to issue its b~ lance  sheet i n  an intelligi-
11le form wliirh wonlrl need no expl,~ilai-lon, yet thcre are 
lnvdly x beow of roacls n hich clo not oiler 111 iil(-'ll report. 3 

balance sheet nccdiug explanation in the case of individual 
items, 

Any balaiice sheet can be eondenscd inlo the following: 
DR. Ca. 

A m m .  LIABILITIES. 
C'apiiul nsseds. Cnpi td  li~ibilities. 
C u r w n t  assets. b u ~ r c nt l i d  ililics. 
Profit  and loss (dr f ic i i t ) .  Profit and loss ( s u ~ p l u s )  

28 



"Proj i f  ond loss" may be on either side of the account, 
accordmg as ther.13 is a debit o r  credit b , ~ l a n c ~  therctu. 

Obviously there are a very large awnber of items which 
may be, and in fact ought to be, presented under the main 
heads. Some roads err  on the side of incompleteness; others 
on the side of diffuselless; many on the side of oloscurity. 

The iten1 of "capital nssets" contains : 
(a)  Properly  a d  f r ( m / / ~ i s ~ ,eqliipnzcni and planLJ or 

"Cost of road and eguQ~n,e.nt." 
(b)  Pnvestmcnfs in stcurities ant1 real osdnte. 
(e)  SinLing f ~ s d s .  
T21c item ''PI'o~IPT!!/ k t ,  cquipmcnt,  eft.,)' ism111 f t m ~ 1 1  

what is B n o m  as tile " c o ~ ~ s t i ~ u c f i o t zaccourrt" and represents 
the capital inr wtcd In thc road and equipmc.nt. PI is often 
cnsto~nary, also, to charge to thiq account certain other 
items such as "tZiscowd on scczij itics sold," a i d  other iteins 
of cosl incurred in acqnisjtion of proptrty, or in improve-
ment of propcrtg, a. described in the re~nnrl;i ~ l e ~ ~ l i n g  with 
t iopcrctiiizg c ~ p ~ s c s . ' 'To Ihii aecormt arc sometiin~s 

chnrged exltcn~cs in connection n l th  financing of capital 
issues, or r~or ,gan iz~ t im of the C O I I I P , ~ ~  

Obviousiy, the cIiargcs to " C O I ~ S ~ ~ L I C ~ L ~ ~ Znccaz~nt"'are cap- 
able of m w h  abuse, and i t  i5  exiretnely dc.irablc that a road 
should report, as do ~ r i a i y ,each yen,  the esnet coastifutioll 
of its "construcf ion accoud" and the item, ~nahing the total 



thereof. Tlic account should be prcsentcd each year i n  such 
u way as  t o  airord a means of accurate coinparison of i tem 
with item, present with former reports. I t  should be posai-
ble t o  see hox7 much money hns gone into cqaipment, 
bridges, fences, etc., over a series of years. I n  this way it 
wonld be impossible fo r  a railroad to use i t s  "cost of road, 
etc.," account t o  juggle with. 

3Iost railroads give i11 thcir  reports n statement of thc 
annual  charges t o  " " c o ~ ~ s t r z t c t i o ~ zaccount," b ~ i t  this is eom-
parat i~rely seldom as complete as one could wish, mil often 
it docs no t  agree with the  changes in  '"cost of mad" items, 
by reason of the  la t ter  eontaining jtelns not covered in the  
separate ~ t a t c n i c n i  of " c o ~Lixr f  iolt ~ icco i in1." The actual 
inngnitude of a road's ' 'co~~stj~urlion is not of in- a c c . o , ~ i ~ t ~  
dividual importance, but is only important fo r  purposes of 
c o ~ x p x i s o n  w j ~ l i  itself at a n  earlier c!atc>. T h e w  are prolr-
ably very few roads i n  thc coi~lilry whose 'Ccoizs t~xc t io i znc-
co'liut" does not contain a vasi: nniount of items repre;.cnt- 
ing absolutely no value. Take, for  example, illc case of the  
Atellison compnuy. According to Mr. Steplum Liitle,  the 
"cost  of road and appzrrtc~zn~tlces"stood a t  $95,?55,2O"it 
reorganization. Of this alziount over $-L0,000,000 stood for  
nominal entries, snch as " ' d i x o v n l  o?z bo11r7s" and  "rcor-
gal i i za t ion  espwtses," and less than half of the total r d i y  
represented " c o d  of road." The  whole importance of tlie 
itcm, i n  fact, is i n  the changes reportccl in it from year to 
yea?, which must  11c 1'11115. 2nd ai.ciui.ntely accorrnted for. 

The princi plc 111;1y IJ(>1:i id dam t ha t  illn report of n rail-
road with a lot of sul~sidiiiry roads o w ~ e d  or controlled, a, 



special revenue irecount sllould be given in which the "gross 
earnirzgs" ;voulcl include only the earnings of that  property 
included in '"cost of ?mrl." I f  the propc~ties appcar in 
any othcr way i n  t!ie halnnce slicei- (as in " i r r c c s t ~ i ~ , c n Z si ! ~  
secu~.ities79ja separate income uccouut slioulcl be allown: 
cspccially if the bonds are guaranteed by the main system. 
Tery few roads malcc i t  possii~le to  see how their controlled 
and proprietary roads are doing. Tile point is an important 
one. 

"'Inucstnlenls i.iz secziritics or wnl estado" is an item which 
is satisf:~etorily shown by comparatively few roads. A l m n s ~  
every road in tile eouniry oww a large q ~ a n l i t y  of s t ~ c l i ~  aiic1 
bonds of other ronds. Thwe may be acquired in a great va- 
riety of ways; by bn)-ing outright for purposes of control, 
by esciiange o.E ai-~cli Cor 111~i;ilnlc purpose. I)y original sab-
scription, in payment oE ac1v;mecs made, i n  paylncnt for con- 
struction-11-orlc done, etc., etc. I t  may he wid that the ma-
jorii-y of the stoclcs and bonds licit1 by moat comlxmies are 
11elil lor Ihi: purpose of coni~,c~liing other roaris. T h e  are 
esceptions, 01conrse, but tlwre arc not a great many such 
cases. 

The iliiportance of a elcar sliowing of the item of " i n z ~ 2 -
nzents i?zstoc,lcs a12d bu~zils" lies in the eflcet of this item on 
"olhcr i~nccomc" in tlie income account. The revenue derived 
from the dividends :ind interest on stoclis and boilils owned 
ought to be stated separately and distinctly. 7'lie impor- 
Inncc of sllon'ing the operxtion of a companq-'s propriet-nry 
a ~ i d  sui)~itIi;l~y t o ~ c l sstjp:uatuly, lies in thc incl ii,Gm of ihc, 
profits Iron) t l~ i s  sourc:cc in " ' i 1 l /~ ( ' i .i i c o n i , ~ . "  If t , l l i ~ crmcb 





Almost all  ra i l roids  in this country exhibit the  i tem of 
'icnsh" i n  a sat ishetory \ray, and  the iteril llcecls no coirrinent 
as long ns tbis is done. Some roatls makc a prmtice of car-
rying a great deal of cash on hand, while others carry very 
little. When there is li t t le cilsh on hand extra vigilance on 
the  par t  of the ii~rrestor may often prove useful. 

" L o a n s  ciud bills ~ c c c i ~ x b l c "do not ordinarily fo rm a 
w r y  large purt  of a. r n i i r o d ' s  asset^. They  consist of loans 
uiatlc by lllc road, or i ~ o t c s  Ileld hy the road. IS dijppcrs  
o\rc nioney f o r  frcight irnnsported, a n d  g i rc  their notes 
therefor, these would nnturally appear as "'bills r c c ~ c i ~ ~ ~ b l e . "  
\'cry few railroads arc  absolute lenders of money in aiig 
cpmti ty .  It wo:dd be a good th ing  i f ,  i n  this  case, the good 
loaiis anti no tw ~ w r c  wparntcd from thc tloui~tful o r  ahso- 
lutcly hcl. 7'hc latter,  of eonrsc, vlmold be written off to  
''profjit triltl loss." All roails, i n  time, acquire rubbish, in 
the  shape of loaix and hills rccc i rab l~ .  Very few, however., 





THE dSATO3LY O F  A RAILROAD REI'OET 

ia the change they produce in the other side of the halance 
sheet. 

certain company ill 169-1 incrcaaed its bonded debt by 
$J,500,000 approsilnnicly, and iiiercasctl its "c~d.;ances t o  
oli~erconzpn'r~ics" by about tile same a t ~ ~ o n n t ,  and. strange 
to relate, its " o i l ~ e ri iwoi~u:"s11071.1d a wlioll!r reniarkabie in-
crease, consiclering the linoml cireuoistanccs of the case. 
JV11at happened w s  most ccrtainl~r this. Being in need of 
increased revenue for diviclclicl purposes, the company 
loaned the proceeds of its $l,d00,000 bonds to one or two 
of its controlled companies, ennbling tlienl to increa~e their 
dividenrls, lllm making a larger " o t h c ~iuconle" to  the main 
company from its invcstmeni:; in the controlled companies, 
and accomplishing the desired result. 111asmueh as the ac- 
counts of the subsidiary companies iver? not published, the 
tramaction passed nnwter, but, i n  ciFect, it a:nonatcd to 
nothing !e,+ tlian sclling l~onrls nuit apld~iii,g the proceeds 
to dividends. The essencc of tlie danger in the "udcnnces  t o  
0 t h  con7pnr~ic.s" iten1 lies in tlie ahsence of pitb:ieity of de- 
tail regarding t i m e  other eonqxmics, and i t  is for. this ream1 
t h a t  a clear statc~nent of operation for all controllccl proprie- 
tary or !cnscd roads (not includcd in  "cost of  rond")  is emi-
nently desirable. Othcr*nise, muclr of ilnportance eannol. 
be traced. The n~anipulation of C'cidixilc.es, eft.," with 
" ' n t i ~ c ritlcomo" and incrcaseil floating or funded cielit, is 
very easy, in the a11wnc.c o l  fu l l  details. 

Even if there is no suspicion of anything iilie this, it is 
an  unfarorable sign d l e n  inone1 is widently l~eivlg lmurtid 
into unprofitable and struggling ~ubsidiary properties. 
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Eventually i t  l l l t~ j t  eitliw come to a who!cde writing off or 
to ii~icovery 111 reorganization. 

T h e  itemD " d u e  l r o t , ~  u g ~ i i i s  n d o$~(PI 's "  and "sundry 
o w t 5 ' '  l~eccl no cpecial description, the Gr5t bcing pl3'.in on 
the face of i t  and the Iattcr wldorn of importmcc.. Tile 
fewer and  s i~t lplcr  tlw Item? of " c  urSrenLcrsscts" the  11etter; 
it denotes a "cleared up" condition of a lk i r s .  

The capita.1 liabilities of 11 CO~II~XUIJare of two iiirlcls : 
1. SlocX. 

Eoiids, i n / m i ~ ,d e b e i l t u r c ,  o r  ~ / ? o i ' l ~ ( l / J ~ ' , ~ ;  
t h e  la t ter  e l m  also including cu-trusts :  real estate mort- 
gages, and any similar fisril o1:lipation. 

Tlicrc is no dciinite I-heory regarcling the relative pro- 
poltion which the f u n d d  clei~t and stock c l  a conipilay 
sliou!d bear to  the actual cost of the property. It is a fact? 
Ilon,crer, that ,  i n  the case of most railroad$ i n  this c o u n t r ~ ,  
the road n a s  bnilt from tllc proceeds of bonih, and, tl-icre- 
fore, the ~ t o r l irel~rescrit:: chiefly contrat:tors' mil prolmtcrs'  
profits. T l ~ i s ,IIOTT'CW~,i d  of little wal  importmcc,  as the 
'icost of wt rd ' '  is of itself ualortmlntely quite a "blind" item 
and  old1 significant in its el-innger from year to  year. 

r ,i l i c  balance sllect s1101iI~l slio~r-a11d all balance sl-ieets 
do-tlie amount of capital stock of tlit: c o q a n y  ontstand-
inp, whet l~eror not an? i:: owned hy the company. "Treas-
ury stock,'' if any, sholrlrl be separately sl-imn among the 



assets, I t  is dcsirahic that tile bilixice ,siloet shorrid show 
tile various kinds o f  ~tocli:: scparateiy, iiwi all(! seconc! p1.e-
fcrred, ancl so on, instend of ""luinpillg" lhelli into one item. 

It would also be a, good thing if ercry rai!roi~d report 
sllo~vecl the aluount of capital stocl; per milt of road ui~~iecl. 
It is oftentimes not very easy for inrestors to arrive a t  a 
,-,.,,, C ;,-,r.n,,:,n,.,,ir,,7,>,, r\ F "?,tM791:-inC:--. ,x -:..-r-mLut L C L b  '[LlluLLLlb,

,,,,,..,.?C 
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stances, and t l ~ ~ l . e £ o s ~ ~siic11 cnlculalion would be all the het- 
tcr for being ofiicial. 

The hni led  debt of a coixpang may consist of many Itinds 
of securities, as : 

I .  Xol,igirg~ 77o~zds; 
2. Bcbniztwe borlils; 
3. Collatcrnl t r i l s l  boncls; 
4. 1)zcome bontls. 
5. Rccil esbale ~nortgaycs; 
6. Equipmefilt trusts; 

d l  of whicll sliould be qeeificcl in detail without deduction 
of bonds o \ ~ n e d  or in sinking funds, as these slioald be spe-
cially sho~vn 011 the ot>hcr side of the balance slieet as al- 
ready stated. Bonds held in  tile treasury, issued, but not 
sold, should be ~ e p i ~ ~ a t c d ,course, from bonds hclcl i n  of 
sinlcing funds. A specin1 list 01 the company's f i~nded ob- 
ligations slioulcl also he given in the report, shomiap tlie in-
terest charges on cacli kinil of hoatl, the (late of interest pny- 
ment, and the date of m a t u r i t ~ .  

Inasmuch as the funded dcbt of most con-~pnnies consists 
chiefly of bonds secured by mortgages, on the whole or vn-
rions parts of the systcin, the m o u n t  of such X~onils per mile 



,,ci.\.. iiilii"'.iant c,jiisi&i.ii[ioii, '"I- . ..---.--
"f ioa,i is a - - >---- 1 l l t  lq,"lti 
shonld, therefore, contain a. clear statciiicnt ol  the alortgclgc 
debt per mile of road, sliov-ing the luncicrl~ing liens or di-
visional mortgages separatel!~, each on its own part or" the 
road. One of the first things that is looked at in bcginnjng 
an investigation as to the value of a company's securities is 
the arzo~:lt of r~?ort.rk.iwo c -tcar?d ljonclerl c]el>t per llli]c of ro:rcl. 
?i:he~.e there are divisional mortgages, moreover, i t  is very 
desirable that  it should he shorn what tliey corer, because, 
although the guarantee of the main company is bel~ind them, 
i t  is folmil in practice tlint n di~isional  mortgage that  is 
not nbsoiulely secured of itself is not much more secure by 
reason of a guarantee. Esperiencc has often proved that 
when a guarantee is rcquireil to be made good i t  is found 
to be valueless. Divisional bonds should, therefore, be 
judged strictly on their o v n  meritsl a i d  the report should 
sul~plythe material for such judgment. 

Where there are eollateml trust bonds, there should be 
in the report a schedule shoming the collaleral securing the 
boilcls i n  detail, and the revenue from the securities held as 
collateral. Vcry few roads do this, allhouph the informa- 
tion is, i n  reality, vital; especially when a road is in tliiiicul- 
ties. 

Dc~bcniureho17rl.c unless seewed 1~y mortgi~ge x c  simply 
"promises to pay" and have no special lien on the company's 
property. They differ only from inco~iiaeholitis in illat they 
promise a certain amount of interest a t  stated periods. 

Income B o d s  are generally a species of hybrid obligntioii. 
Tlie theory is that  they shall rceeivc interest only when 



i.iii.iied, aiid, 1;; drfau!t of rer<+i>~il?g ~irlterezi; T ~ . ! ~ ii ~ is 
earned, they may liarc mortgage rights. Some incomc 
niortgages specify the cleduclions permissible from net 
carnij~gs before payment of income interest, but the es-
pcriecce of Eoailing income bondholders shows that an in- 
come rnortgdge bond, no matter liom carefully the mort-
r;"b" 1~ dr:~rvn, is little if  nnp better than a preferred stock. r , . , ~"'.'A"" --

The report of ii railroad should state dearly the change 
in company's fmclecl debt since the previous report, and the 
reason of the change. Everything pertaining to the funded 
debt of a company is important, as relating to the extent to 
which the property of ~tocliholder~ is encumbered. 

This item is often the most important item in the halance 
sheet of a railroad, and is always one of the first things to 
which one should look for an  index to a. railroad's condition. 
The principal item. which Pall under t h ~  head of "cc?irrcnl 
71nbilzlies"are as follows : 

1. Loans arlcl bills pnyable; 
2. dccowl l s  ~~nyabli.; 
3. Pay-rolls and vourhrrs; 
4. Inkrest and dicitlcm1.s nc'erued; 
5 .  B ~ t eto o i l m  compnnies (Imfic balances); 
6 .  Sundry liabilifirs. 
These map be +ttbcllvided into strictly "operaiing liabili-

tics" and '"lioaiiizg debt." ' h e  distilletion. hone~cr ,  from 



tlic investor's point of view, is ouc witllout it great deal of 
tliiTerc,nce, although some rotiils afi'cet to draw the distiiie- 
iion clo.wly. The fact is that,  for a11 intents a n d  pUrpi)ses, 
all the i t e i l~s  s l m r n  above are iloating cleht. 

No railroad can show a11 accurate balince ,sheet without :I 

"floating clebl" consisting of certain operating liabilities, 
bceause it is physically impossible for any  road to ge t  all  its 
iiabliities paid up a t  once, on  a given h t e .  Tile opernlirlp 
lj:ibilities, however, should r i c x r  show more tlian a l ~ o u l  two 
inontlis' i t e m .  When n rnilroacl a l l o m  its oper;~ting es-
p m s ~ s t o  r u n  into arrears  for t i m c  or four  ~liontlli; and 
t-he,v thus  become unduly large, tliere is  surely t rou l~ le  
ahead. 

O f  the item " Z u m s  t r r t d  b i l l s  pnyaiilc" l o c r ~generally 
represent n ~ o n e y  nctunlly borrovied by the compmy. 
Usually this item represenls one of tn-o things, either new 
funclcd debt in embryo, o r  trouble. KO railroad horrors 
moncy on i ts  notcs unless it has construction ~vorlc i n  l ~ a n d ,  
which calls for  ens11 $Then i t  is inconvenient to  sell Isoads, 
or unless it needs cue11 for  Gividends or interest payments, 
pencling the realization of some of its c w r e i l t  ct.csels. Most 
railroacls, howver ,  do carry a floating deht l i m e  or. less a t  
ille time, of various amo-imts. Needless to  say, wlien thp 
amount incrcmes steadily, it n~eana  trouble. Siiwouri Fa-
cific's floating debt was a n  ezumplc of n fandcil debt i n  c ~ u -
h r y ,  eteaclily increasing, and ilow funded into coll ir tcml 

h a wtrust Irorltls. Tllc Er ie  floating debt ~ ~ ~ u l drepre-
sented emiirjo lundetl debt but tha t  the  1.0111piy could not 
f u n d  it, and  couseqwnily \vent d o n  u n h  it, 



AS c~ g ( n ~ l ~ 11111e, i~ r~ilrod(1i h  in a h t rong~r  pozit~on ~f 
ii, owes 110 ' l(1rins' or ' % d l 5  pcuycibir.'' Tlie item "ntculirrts 
payable" is not bo serious, representing chiefly momLr onring 
for supplieg. As long as this is kept mlhiiz r e ~ ~ o n a b l e  
bounrla it is itot significant, being an  operating del~t mlilch 
must of necessity exist for a time, a i d  then he replaced by 
another debt, representing another periodical accumula-
tion of b d 5  awaiting payment. The same renlarlic apply 
to "pay- lo l l s  rmd C ~ I X ~ C I ~ S "and " ' t ,n/ j ic Bnirinccs" repre-
senting wages of emplojees, aud~ ted  account> for ~ t p p l i c s ,  
c tc ,  similar to "accozinls pa~yrc7)le:" and balnnccs due to 
other roads. As long as t h e  are illoderale in amount, they 
are harmlei?, and an entry for t lmx in the b~ laace  sheet is 
expected. 

The item " i t l l e ~ w l  or  dicit l t~nils  ncc~~uecl" or "declared 
pnpblt ."  shonlrl be offwt by currspt~tand r//rwX- assets on 
the other aide of the balmce qhert. Thi. i t ~ n iS ~ O L I ! ~ ,strictly 
cpealcing, be represented by cxqh. A road i a  Indly off, as 
a rule, 1die11 its caJ1 or quick a \ ~ e t sare not a goocl cledI more 
than its accrnecl interest or diridendi p<~ynblc. 

d ~ t ' t ' '  01" "r l i rrc t~t l i ( i1) i l i t i~~ ' '" F i o d ~ t ~ g  map t a k ~  othcr 
forms th,in those given above, but all such can j3c resolved 
into onc of three clnsws of Iiai)ilities, viz. : 

1. X o n q  d i w c l l y  how011 c d ;  
2. U o n c y  021 p i 1  fu18 z w i o u s  pz~rposm; 
3. 1110~~1jclue in n &or! fimc. 

811 clel~tc coming under t l ic~e  head% arc ' kz irrcnt  liabililics" 
ge~lerically kaon-11 as " f loni ing  debt." 

It is very eaby to ser when n company's '"urrrrzt iiabii'i-



faes" arc a hc,iltl~ycii,trgc>, ~.(-'pi*~ri'lllilig /lie p l ~ yof its olch-
lldrY 0p~l"tt10:1% S~lllPCOI?lJ)JlIlC'~,IIOTVC'JC'I', li'I,lke ,2 prae-
tiee of sho.\rmg only the net b,~lanre of tllcir " r iu re~ i tI i r r -
Dilitics," and '"cuirent nsscls," instead of s l io~~ingeach sep- 
alatcly. Inn-much as  it is the g:.oaq floating tleht of a com-
pany that m ~ k e s  trouble (~vlle~r tllcre 1s any)  and not tire 
net drbt, this ii a reprehensible practice. The "'cl~rrcniEn-
iidilzcs" and tile " c ~ ~ r r c f ~ tnsscZs" slronld be clearly and v y -
ar,itely st~teil,ex11 on it.; own propcr side of the balance 
sheet. 

The only item in the balance slicet t o  whieh r~ fc r rnce  l l i l q  

andnot bccn made i+ t!ut of " ' ~ I Y I ~ ~loss" o r  "szupliu," 
which is gcncrnlly found on the liabilities side. It should 
rcprP~entall actual su rp l~~s ,  I~u tunlortunati~lyit is seldom 
rep-en ted  by an7lhing nrailable on the other side, a h r  
"curre?zt 1iabilities"are satisfied. 



CHAPTER 111. 

Wz now come to the part of a railroad report which denls 
TT? 

LO knowwith file piqii tai  detail:: of operation. t \ e  ~ l e ~ c i  
the f o l l o ~ ~ i n g  points about a raliroacl: 

(1) Lctzglh und  c l i i i ~ ~ i ( ' t e ~ i ~ t z ~ ~of  1'0d4 
( 2 )  ~ V - u n ~ b e r  of equiliment;and I ! P S L I ~ ~ ~ ~ O ~ Z  

( 3 )  Voluiue ant1 charcrcter of business d o n e  ( d l  kinds) : 
and under illese ihree heads c;la be brought a11 the infor- 
mation necessary to n fair k-no.cvledgc of a railroad's condi- 
tion. 

Practically every railroad report, ~vorth the name, con-
tains a special statement of the miles or road, first, second, 
third, and fourth track, and sidings owned by the company, 
and the mileagc operated, co~itrolleil, and lca~ed,  or in  any 
way connected with the company. Railroad nccountantd are 
profuse in this sort of information as a rule, as it "girea 
away" w r y  little. In ni~alyzing a report, ihe record of "ill;-

crnge V ~ C Soperated" is ordinarily the most import-ant item, 
practically speaking, bnt sudi  a statement as that inclicated 
above is iweusary. The miles of road in each Stale should 
elso be stated. 
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Few railroads g i re  in tliri r report ilic "c~1inraclcvis~ic.c" 
of tlicir road, e r c u  in a coi~dcnsecl form. One or two do so 
i n  a n  i m p r ~ f e c t  v a y .  There is  110 rc:lson wiviry a colnpnuy 
should not shon. i n  it-s report the  perccntagci of curved line, 
a n d  the awrage  e u r w  per mile, the number and average 
rise of grades, and ille total length of bridges, etc., s ta t ing 
stone, T T O ( I ~ L ' ~ ,and  i ron separately. This could be done i n  
a reasonaide space. At thr: same time the character of ille 
rails should be stated, Loth as to main lines and sidings, also 
t h e  cllaracter of ballast. 

This  n-auld give a fa i r  if rough idea of the character of 
the road i n  question, which i ~ o u l d  shed light on  other 
p i n t s .  The  i u f o r m ~ t i o n  described ja  i n  the l~ossession of 
all railroad companies, and they could rery easily prepare 
it fo r  their stocliholiler~. Ll littlc. diagram showing the  
profile of the  road r o n l d  also be a n  acceptable addition. 
Such diagrams arc  often eloquent a i d  illuminative. 

The statemcnl: of t rack n~ileage o \ n ~ e d  i g  11ecessary in 
some detail. A second track is a grcat factor i n  operating 
expenses, as are sidings. Obcioud!;, the cl~aracter  of the  
rail in the road is  important  to  linom. I t  necds no wizard 
t o  predict tlmt n road with any appreciable proportion of 
iron rails or light steel rails i n  its track must, before long, 
spend a good den1 oE money f o r  I m v y  steel ri-ds. It need; 
large loconlotivcs running  on hcavp rails on n n-ell-bdlasted 
track. io nlalie any moncy on p r e w l t  rates for traaepolta- 
tion. f$ence the necessity for l m o ~ i n g  tllcse things, 

S!;,~tciil:: liiic. t!ie '%Bi,g Pcnr" (C. ,  C., C. and St. L.), 
n.l~icli h a w  been built np of ;I n i l ~ ~ i b e rof sliroll roncl:, have 



founcl t l~en~selrcs obliged i n  recent years to spend a great 
deal of lnonep in putting in heavy steei rails, aild replacing 
old equipment, t c ~meet the times. If sufEcient attention 
hacl becx paid to this point by investors in the comptlnp, 
m.nny T T . O I I ~ ~h a w  m ~ e d  tlicrnselws considerable money. 

The report sllould state also the total Iongth of woodt.11, 
stone, and iron bridges separately. Tllc day of woot!en 
bridges is rapirllj pa~s ing  aTT;lj, and roads ~ h i c l l  hare not 
vet replnced them with stone and  iron mast soon do w. 
I-Ienee it is desirable to Bnow llzom rnuch remains to be doac. 
in this direction. 

The  same principles apply to tlw coinpnny's equipment 
statenlent, Tliere should be ,I full list of equipmen+, ~llom- 
lag the number of 1ocomoti~-cs. and their average weight and 
age, and the numbor of each kind of car owned by the coin- 
pnny. As rcgarcls rdrs  the htatement ought to show the gen-
eral character of the compnay's eqnipmmt, in such a way 
t h t  the s t ~ e i i h o l d ~ r  hdr a, clear iden of how many mod en^ 
c x s  of large capc i ty  tile company orms, how mnny old-
fashioned cars, an(? so on. The concl~tion of equiprnenl, 
moreover, at the date of the report ought to b~ stated, qo 
illat a elcar iden can be gained of just ivhat proportion of 
ecpipnm" iii fit for herrice, .it.llilt proportion is unfit, and 
what propor tion it t o t ~ l l ~  ili~ai)lcil. This inforn~lt ion ought 
to be given in ench :, m y  as to enal~ie ready and close com- 
parison wit11 the prewouz year'.. repo~t .  



111 sl~ort, the illvestor ought to be abie to glen11 from :I 

railroad rcport enough iafora~ation as to  the character of 
the colripany's track imd ecpipnimt 1.0 give hinl a dear  me^-

tal l~ictnre of the c:-mpany as a machine ready for worli. 
Espwial:ly ought lie to be nblc to judge of the conilition of 
its principal parts from ge:lr to y n r ,  and i~l-hether it is de-
te!-iorating or not, for want of attention or rcnewal. 

E w r y  railroid report slioulil stcite clearly and in detail 
:he character of its tonnage, with the nmowlt and pereent- 
age of each liincl of freight. Chriously enough, a good many 
railroads do not malie this t a t c n ~ e n t .  

I ts  imporl:mcc is so obrious as scarcely to need pointing 
out. If  a road has n very~largetonl~ageof a given product 
or manul'actnrc, s ~ ~ c l l  corn, iron, or so on, as coal, ~vl~c~nl,  
i t  is subject to the spwial vicksitudes attendant upon thnt 
tonnage. Therefore investors slioulcl hare clearly in mind 
the general charactor of the X~usiness of their company. 

It nrnst he rcmcmisered, moreover, that the cllxracter of 
the tonnage has n g ~ e i ~ tbearing on the average revenue per 
ton-nde rt.ccirec1 by the company, and will often explain a 
e1i;ingc in tilt1 Inti-er. 

Thc nest importmi thing to Itnow is the " t r x f i c  den-
sity, ' '  both o r  freight nnd pilssengers. All railroads re-
pgrt the number of tous curried one mile and the number 
of pasw~"lgers carried one mil?, with the average rate re-



ceived per ton and pcr passenger. To obtain the  "'freight 
density" di~icle the i-on n~i!capr, b~ the number of I d e s  
oI)w'"ti.d. ?'lie result gives the number of tolls c;\l.-
ried o m  mile per mile oL road, wliieh is the iCfwilj l~,t 
dcnsity.~' T'h same process golie through with the passen-
ger mileage gires the " p a s s o ~ g c r .dcr~si ty ."  Thc importilnce 
of these iig~lrcs is of course due to the  fact that they show 
tile volume of i~usirieesdone by tile road veij cllubc;~;, niid 
in such shape that ready compnrison is obtajnable with any 
other road. 

AIIIIOA~every report shows the to td  train mileagc, both 
as to freight and passengers. The iinporiancc of this is in 
the vol~lrne of Iseight and number of passengers carried 
on an average in each train. illany rcports shorn the arer- 
sge tons and passengers per train mil5 liut n m t  do not, 
Tliese figures, ho~~-evc r~  coil be fouilil by dividing the tons 
and the passengers cnrried one mile by tlic fl-eight a d  
passengcr train mileage respcctivcly. Tlic rc,sr~lt gives the 
average nnmber of tons carricci on each freight-train, and 
the average number uf p a s m l p s  carried on each pasbcn-
ger-train. Ord i narily the rcport sliould slion. the average 
number of irelgbt cars empty and loaded in car11 freight- 
train, arid of passenger cars in eueh passenger-train, m d  
the a,vcrage amount of freight mil  thc ininiber of ~ I ~ ~ s P I ~ -

gers in car11 car. This record is important, as sho~vjtq the 
cliaracter. of the rtinnagemc~it. II' Ilicxc. is hetal-J Iinnlnp of 
empty ears, it mcnxs eithcr inwHici~ut equlpnicnt o r  poor 
itlanagenlent. If the number of tons per train is small, it 
argues poor locomotivr p r e r ,  insuficicat equipment, bad 



1 1  

grades, or else bad ~nunngerneut.  T h e  report sliould con-
tain materials for  comparison of thcae figures f rom year to  
yax. They are cstreuitly important  as a n  index to the  
real pliysicd coi~clition of tilo r o d .  

T h e  report should divide the business of the compxoy illto 
local a i d  tlmmgl; busiuess, and it uroulil also be ~vel! i o  in-
dicate the general direction of the corupnny's business, viz., 
u s  eastbounii o r  westhonnd, and so forth. Local businws i,s 
gcnerallp the best paj-ing, and n company with n large local 
business is i n  a strong position as ;a rule. 

T h e  report should state the nvcragc distance that  oach 
passenger a n d  each ton of freight is carried. It is fnr tber-  
~r io re  advisable to  have a statement of gross earnings, oiler- 
nting expenses, and net  earnings per t ra in  mile. T h e  more 
detailed t h e  statement is, the  niore valunhle. 

There have now b c m  enumerated and  discussed the  prin- 
cipal points n.1lic.h sl~oulrl bc covcred in a r;..il~.oaclreport. 
Otlier pojnts will, of course, rc:~tiilp suggcst tlietneelves to  
any one n-ho lias expertunec? of railroad rcpor t ,~ .  Tho g m -
era1 hcncl.~given, lion-i-cver, coriiprisc vll;;t the inr-ctor  llna 
a r ight  to expect. T h e  morc c l e n l y  and  fully tliey are  cov. 
ered the better. 

.Lire iiict is, homver ,  t11;it very few railroads give i n f o r  
nli~iioiiupon all  the csseiltinl points eliluncra fed. espeeiallj 
as r e g a d s  the &?sieal condition of the property, and it,; 



characteristicfi. Tlic purely financial position is suficienilv 
.iriclll coieveii a m a ~ o r i t .  of the conip~mes. Other conl- 1 9 7  

pmies mahe a illsplay of givmg muelz inlorma tion, blit 
what is gven  is oflcn found upon close euamination to be 
incompletc and ins~~flicient. 

S u p p e  that a couipany gives, in oach of its annual rc- 
ports, information upon each of the points enumerated ln  
these pagcs, it is nn i~rre&r's on11 fanlt if he is c,lnglii, 
sl-ionld trouble overtake the company. It is simply impow- 
blp for trouble that  could be foreseen to overtake a company 
without its l~avingbccn clcarly inilic,iterl in soille depart- 
ment of it, report, sllorllcl that be clrawn up honestly, and 
include drt,iils of the l t c~ns  herein rcfcrrec! to. 

Tlie following general snpgcstions are offered for r o q h  
aaaiysis of annnal rcports of railroads. It is inlpoq~ihie to 
do more tiinn in(1icCll~ 1I1e main pomts, for each c<lse must 
sianLl'uy itself in its on7n speclill circumsiaaces 

Take  first the " Z ' I L C O ? ~  C I C C O W I ~ ' '  of the company, and 
set dovn, for each of a srri?s of gens ,  the total gross Pam- 
ings, 2nd the groqs carnings per n d e  of road operated. T11c 
longcr ihc scrics of rears the Iwttcr. If thcrc should be a 
r n a r l d  chnngc-and if t l m e  is, it dl he a iiecreiase, for 
few- road< in  thls eounirg hal-e verv greatly iner~asccl ihcir 
gross earnings per n d e  as compared with ten c a r s  ngo- 
it Is significant rrcncraily of ovcr-exlen4on. or, if tllcrc he 
no grc,rl iricrcnv in mileage, of s o m  ~per ia l  cauie nflwting 
the conipnny's hnslnc~s. A cornpsrison of l h r  scheclulcs 
slmving tlic q u ~ n t i t g  and character of the company's ton- 
nage 7;dl throw Light on the h l tcr  case. 



The percentage of operutixg expenses t-o gross earnings 
is the nest i~aportnnt  item in which to look for changes. If  
there be :In increase, it mag be for one or lnorc of many 
reasons. Lower rates on freight and passengem, a pre-
ponilerance of low-class Ireigl-it, insuifcicnt equipinetlt, in-
ferior condition of roadbed, bridges, etc., absence of proper 
track facilities, bad management as s h o m  in li~rge en-ipty- 
car mileage; ali these things may influence the ratio of oper-
ating expenses, and a change needs explanation. 

It is a good plan, vlim clealing \;rith operaLing expcnses, 
to comlx~re the ~nniutenance items year by year, as i t  is ill 
these tliat the fault will most oEten be found. Such eom- 
parison is often prodnctive of good remlts, and frcqnently 
discloses sometliicg of importance. 

If a road has slnall gross eariijngs per mile and a. low 
ralio of operating expenses, i t  is natural to snspcct that  the 
r o d  is not being fairly nlaiataincd out of cslwnsc<, and a 
close scrutiny of maintcnnnce expeiises and capital acconut 
rill perhaps show the secret. If the non-maintenance items 

of operating expenses show a tendency to ahsorl) an increas- 
ing gcrcentage of the whole, the probability is that efficiency 
is suffering. 
X , p i1  way, moreover, to check the various details of 

operating cxpecses is to calculate the locomotive repairs per 
mile nm, and ihe rcpairs of roadway per milc of road and 
per ton hauled. Thk, however. is only necessary whcn oper-
ating expenses r equ i~e  close scrutiny, and is chiefly useful 
for instituting a coll~parieon with another road. 

The  relaiions of net earnings (including "other income") 



to  fixed charges is thc ncxt thing to inrestigate, If the 
gross earnmgs and operating clperlses do not cl~iclosc tiny 
very s p e d  featurc, net earnings from operation will not 
need niuch s t d y  of tbemselvcs. The source of '"other in-
come," homvcr, should bo invcstigahl  as closely as poi-
siblc; it may mean a good deal, either faiorable or un- 
f ,~vorable. 

Obviously, the ratio of fixed c11argcs to net income is a 
carcilnal featurc, sac1 any change thercin is Ilighly impor- 
tant. It is desirable to reduce both to a "per n~ilc"basis, so 
as to admit re'ltly comparison with other roads o p ~ r ~ ~ t i n g  
in similar territory. Seedles.: to say, a steady increahe in 
the ratio, either from a decrease in net earnings or an  in- 
crease in fixed charges, is a dlscjuietiag feature and nceds 
further invcsi.~g~~i-ion. If there 19 no incicaw in tlic ratio 
there is nothing ~ r o u g ,  a~sulnlng other items in the ""in-
come accoml" to ha le  ~uccessfully p a w d  the test of inves- 
tigation. 

If the valuc of a bond i--to Tsc glexned Prom the reports 
of a company, the m u n  point is the margin of net income 
behind the mtcrest charges on that  income. Thi.; can 
easily be found. 

Snppo>lng that  the ""izconw nrcozitit" pave;; invcl;tiga- 
t ion  satisfactorily, both absolntcly (as to net result) and 
by comparison wit11 former yens,  the next thing to inves- 
tigate is tllc "bnla~zcesheet." Of cour,c, nnytl~ing in  the 
income aeeouxit that  nccrls invehtigntion, n., for example, 
great clianges in  the operating eupenseq, other income, fined 
charges, etc., should be a t  oucc follorvcd up through those 



perf., n f  the  rcport where further information is given bear- 
ing  011 t l m e  ~lerns. 

The "liabilifics". are, in a sense, the mo;t important sidi. 
of the balmce sheet. The  funded debt will expldin any 
change in  fixed rhargcs, and, if it docs not, the unfondecl 
floaling debt mill clo so. The movement of the fnndecl debt 
over a sericd of years, and, particularly, tile mo.i.enient of 
the floating debt, arp import'mt to note. Kecclless to soy, 
the cnnws lor an  iiz~portaizt incrcnse of one or the olher are 
a t  once to be sought. The tome remarlib apply to an in- 
crea-e of e a p ~ t , ~ litocli, thongIi, of conrw, n change in funclctl 
or floating debt is much more important, as i n~o lv ing  fixed 
and serious liabil~ty. If t l m c  i.: an incrcnse of li,d~ilities, 
capitd or current, its ilifluc~iee on tllc aswts sicle of the 
balance rhed  ncc x7c,rj cart fril ~nvc~tigation.  

111 a general n,ly., the pr,nc.~l)lc may he ln~t l  c1on11 that an 
increase of current l~crbii?Liics,illoul;l J I P  represented by an  
irzcrcasc in  c u m ~ ~ l  U ~ I C S I  i t  is a p r e l y  and cjuitl, U S ~ C L ~ ,  
teinporary matter, an iuting only the i-iur of m x r i t i c . ~  for 
seltlerncnt. Inasmrich as all r z l i w ~ ~ th b d i i l c s  are, so to 
speak, p re s ing  :1nd in1n:ediate l~ab~li t ics,  it  is of great im- 
portnncc t l ~ l t  the corrc~ponilinp n w i s  Irc a.i.aiI,lble An in- 
crease of i lo,~ling clci~t ~ ~ l ~ i c h  i~ represcntecl by uncollcctl-
blc account+, lor-c.: on Ie,i~i~ci or hub4illa;:v road,, dvancc i  
to ~;mp""rl.irv ~ O I I ~ ~ I I K T ,cac , i 3  u.uallj a i r ~ c lSign. 

c ,  hyAgam all Increaic! of clil rril  t l i a b i l ~ t ~ c  ic~p~cccntecl 
an  mcrence in '"(osiof m-ul i r ? z i 2  c q u i p n ~ c i ~ i , "is msatid'nc-
tory. In  fact, r r h c - n ~ ~ e r  t i m e  1, a flo'iting deht of anv con- 
sequence in addltion to the orilinarj "operatins dclst" there 
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is need of ~1o jc  niry,ticy of the cirydzstanccj of its ire;lt;on. 
It is liabural for a roL1d to one money for w p m ,  trafic bal- 
ance, and supplies, ete., but it is not nnxnral for it lo borrov 
money on notes. When it docs so, tlic rc,\son shodrl bc made 
clear. 

In  l o o l h g  a t  c z i r r ~ j ~ tnsscts, 'kcnh," "bills reecivable," 
"':iccniini. rpccivnlh!c," mlica i ~ l  n?o$c.rjte T - O I ! : ~ ~ ,  %re 

to hc assrunrrl, in dcfanlt of evicienec to the contrary, to 
be at ailable a s d s ;  as al-o are "due ironi nqents" and prob- 
ably "dnc from companicq, or luclivitlnais," but "advances 
to other conlpnnie,i," or any ~im11,rr item sllould he eu-
plaiircd. Evcry railroad slloulcl cli~lde its czirrozt assets 
into "quicli assets" and "conlingetzt nssrts." and, fdiling 
thic, the first duty of an  investor is to make this division for 
himself, as far  as he can, from the items as given in the 
report. 

I n  general, current items on each side of the account 
should a t  least fairly offset each other, Sear by year. At  
all events czwenE liabilitcs should not greatly exceed cur-
rent  nssets without ~ e r y  g o d  ancl sufficient reason being 
shown therefor. In strict theory, probably, currenC and 
quick nssels should equal current Zinbilitics, and the sur-
plus to "profit and loss" account taken together. The more 
nearly this itandard is approached the better. Unfortn-
nately very fcw roads 1~1vc a real or available "sz~rp7r~s." 

Tlx changes in capital or mortgage liabilities s h o ~ l d  b~ 
found rn capiful assets as eorrrspoaclinq changes. If, in  
increase or FLulc1cc1 debt, a capital stock is reprcscntcd by 
a correspontilng incrcase in "cost of road nud  erjuiprncnt," 
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iiw aiidiiiond mileage a i d  ei1iilj~~i~t~ut "u i i i i d i -~ l ~ o i l l d  
gated carefully, and the cost thereof compared with thc 
cost of the whole as closely as p o s d k  If  "inuestm~ntsin 
s f o ~ 7 i sand bonds" contain a large portion of the increase, 
the stocks and bonds acquired should be separated from the 
r ~ 6 t  and their cost eshnated. 

A!! !c2sc's s!:ox!d !:e e~a:r,i:icd :ts t9 wbcthc'r or not they 
arc profit,lbie. A I x g c  increase in "rentals" i n  fised 
chargcs d l  of caoiIrv al~om In thc i m o m e  c rc romt  and wiil 
call for attenlion i n  the caarnlnation of that  clepartment. 
Even if tllcrc is no increase in  these the results of operation^ 
of I e m d  roads arc a l m j s  important. More often than not 
they throw rnuch light on the r c h e  of "itzuestmetzts i i ~  

stocks a71d bmds," as roads leased are also frecpnt!y con-
trolled by own~rship  of x majority of the capital stock. 

In  short, any important change on either side of the bal- 
ance illeet neecls explanation by a close ~xamination of tllr 
corresponding changes on the other side, by a "Ctranslation," 
so to spcalr, of the items. As already said, if railroad re-
ports were perfect they would need no translation or analy-
sis. 

In examining the physical statistics and the results of 
operation, tlie growth of Ihe bilsiness of the company as 
shown in its "freight d ~ n s i t y "  and " p a s s ~ n g ~ rdensity" 
should be obswved; as also m y  radical change in the char- 
acter of the tonnage carried, the average train load, the 
average haul per ton and per passmger, and the average 
rates per ton per mile and per passenger per mile. As il-
lustrating the eEcieney of the trackage accommorlntion 111~ 



. .:oadeJ a i d  empty car mileage ii ui~portaiit.  Any iiiipor- 
tant  changes i~ the revenne and expenses per train mile 
will have shown itself in the income nccoz~ut in gross earn- 
ings and opcrae i~~g expenses, but additional iufor~nation is 
desirable on the point. The average etfi-liciency of each loeo- 
~not ive  in ~mlcs  run, and of each car in tons carried, is a 
n n n c l  th;ng to r;;~!& fr9:?; v i w r *  i n  .im r .  .ir hi lo  nf r n n x o  +llc

U'l'i' < ) L A  ) ' IIIIV>b "U J'UA <") I..' 

proportion of equipment unfit for servitc 1.; .lo be enrefully 
noted from year to year, as a guide lo the suficiency of main-
lenance. 

The  gradual conversion of light rails into heavy mils, 
the improveinent oP bnll,~st, the conversion of wooden 
bridges into atone and iron, the reduction of g r a d q  the 
straightening of curws; all these are bhings which are a 
necessary coneomitan.t of successful railroad operation in 
these days, and progress therein should be carefnllj noted. 

The  proportion of '%cal" to "through" businesq must 
be watched as having a bearing on rates and operdting es- 
penses. Mileage of foreign cars throws light on the suf-ri- 
ciency or insufficiency of qu ipmen t  omecl. A hundred 
other points will suggest t h ~ m e l v e s  to ally one who has 
a great clcnl of experience in  tllc study of railroad reports. 
T'he number of pobsible eombi~iations of inform,~lion, all 
of which are productive of fresh light on the IT hole, is al-
most infinite. Trie have enumerated only a few of  the most 
obvious. 
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INthe short series of chapters which is here begun, an xt-
tempt will be made to set doxn mc! i!!:::trate ?one of the 
main principles governing the transporiation of Preight b.y 
railroads in Ibe United States. The primary object is to 
convey a clear idea of what is nncarlt by the "Ton-mile," the 
"'Train-mile," the "Lrnit of service," 1-he 'Vni t  of product," 
and the various other words and phrases eo~nnionly wed to 
designate the main facts and things in the Railroad indus- 
try. The seeonclny object is to inclieate the relations of 
these things to one another with the view of outlining the 
principal factors governing the economy of the industry. 

The matters to be disc~~ssecl constitute whxt IS really the 
most important branch of the analpis of geueral railroad 
results, lor  they deal in the main mith qnestions of cost: 
which n~cessarily deteranille nd earnings a d  profits. In  
quite another sense, howerei., these matters may prow of in- 
teresi to practical railroad men, for they are, in a measure, 
the theory of their practice. Experience shows that com- 
paratively few practleal men know very n~l:cln about the 
theory of their indnstry, consequently it may profit to ded  
mith it in a purely theoretic way, touching only very super- 
ficially upon matters of practice. 

To  those whose linsiness i t  is to canvass, veigh and es-
59 
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anline railraad results, a fairly clear perception of first prin- 
ciples is airnost essential, for the evldencc upon which j ~ ~ d g -
ments hare to be made is of such a nature as to be thor- 
oughly intelligil~le ocly by the light of thebe principles. Rail- 
road analysis is, after all, httle more than a series of com-
parisons, but the possibilities of error aucl fallacy in the 
process of compnrisons are multitudinous unless the way rs 
guarded L j  a gencrai knowledge oi  tile basis upon -cr.hicl? 
col~~parisonscan alone be correctly made. An attempt is 
made to indicate this hasia in a general way. 

Ko  originality is claimed for tile form of the i n q ~ i r y  or 
the scheme upon nhielz it is foumled. The iate Ur. Alberi. 
Fink, as far  back as 1879, laid the lines upon which practi- 
cally all scientific railroad thought has since proceeded. We 
have followed these lines as closely as may be. Those who 
are curious to see how closely, are referred to the annuah 
report of Louisvilie $ Kasbville far the year 1573-74. 



Vsing the customary unirs or qunnhty and distance m h a w  
the units of the tw-olii11t1- of transporlat~on, t h s  : 

Or, as Tve may for convenience denote I.iieix, " ' pamqer -  
miles" aild "ton-~xilcs." Thcsc are the uni ts  of transporta- 
tion, and no o t l m  units are po,s~ib!e, un!ess muitiples of 
passeagcrs or tons, or niuliiple~ of ~niles. 

The passenger-mile is tin u1Xt:raci-ion, bemu:? it docs not 
exist except as a n  arhitraiy,mcntal concept. The same is 
true of tlic ion-mile. Yet both arc rcal and tnle measures 
of tmnsportnlion, wl~crei~s ne i t lm  of the component p a h  
is alone a niensrire. 

Transportntion is sold to the pu!)lic praclically in these 
units, although they are stated in  a slightly diiyerent way, 
a t  least as fiir as freight is concerned. There may be laid 
down as general prilleiplcs that-- 

61 
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T h e  pi.ice of  pnsscnyo.  trn~lsj ior*((i l ior~ per p/isscnyo.  ,t:a-
,C'GS c l i ~ w i i ! jm ' f j ~1he d i s t ~ ~ m  l m ~ ~ h i g/ t . ( ~ ~ k ~ d ,  w h u ,  sii1~1ii.-
bat^ ~ I I A  t m f l c  oui of c o t ~ i d ~ t ~ d i o t ~ ~ ;i ~ z t c ~ ~ i i t h / ~  and iA(1L-

T h e  price of f re ight  i:.imsportaiiot~ per cwiicle ,wries 
liriyely' rtccort7i/rg ( I )  l o  lire i.htrrricte~*of' f re ight ;  ( ' 2 )  t o  
llie p ~ ' z t i l yolj"cri)tZ at !I gi'rcn l i lnc for l l w t ~ s p i t d i o ~ ~ ;  and, 
these  thitzgs 6citzg ecjziisb, (::) it cni.ies v'ith t h e  d i s t m c c  t o  
~c?&ic!tf:.eiy/ii I,; li'ciji:<l,"rti'ti, 

Col:soqwntiy ilic average passenger-mile r c v e m c  teuds t o  
constancy on  ,Z g i w l  ro:\d over n given timc, and should 
not v a g  greatly on  two given roads in similar local i t i~s .  
I n  other vords, thc Sactors cornposing i t  tenil to  constancy. 

Tlic average ton-n~ilerewnue, iion.(wr, may vary eseeeii- 
ingly, and  docs so vary, not rnercly upon one r o d  as coal-
pared nit11another? but  upon one roml ni: compared with it- 
sell  in previous jcars. F u r  i u s t a t ~ c e ~  llie first factor mhich 
cieicriuines i t  is rapnblc of a h o s l  i n h l i t e  variety. Thc 
d i i k r c a t  li i~ltls of ficight o[Tc~,cdlor  transportation are  31-
~nosi; iunnmcrnl)lc, and cndi  lri~lcl 1 ~ spractically a, ra te  of 
its on-n, a t  sonic! t ime or ano i l i e~ .  EfTaris are  constantly 
hcing innilc to  ciassifp fwi,:llt $0 ns to rcclncc? the niunher 
of cliflkrcut ratcs and sim$ify the ~ n a l i i a g  of r ~ t c s .  B uni-
form ela,.sification ha,< bcru Sound impossible fo r  various 
reasoils. It may be snitl, l ionc~-w?t h a t  in fixing rates t h e  
first step i; to  conuiclc~rthe eliaractcr of the  freight, and 
charge it pnrtlj- accor(li~:g lo its V ~ L I L I C ~ ~bili;, in the main, 
t o  charge the trai'fk n7it3hwhat i t  will fnirly l m r .  

T h e  three main factors in tlle rnaliiilg of a rate  are  prob- 
ably: 
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9. Consideraijon of general C O , P ~of service involved. 
2. Consideration of cornpet~five requirements. 
3. aenrra l  consideralion of" ~ a l u cof service rendered, 

with refcrcnce to valnc of freight, etc. 
The fir-t Cxior i n ~ o l ~ e . ;  bulk of freight, terminal ques- 

tions, haiidling en route, ere. TIThile, for reasons that will he 
apparellt later, ~t is almost impossible to determine in  ad- 
vance the cost of hauiing give11 Le~g i i l ,ii is pvhsi'uie tu  de-
termine g r ~ a i e r  cost in some eases than in otl-iers. 

The seconrl factor mag often be of extreme importance, 
as, for example, iu tile matter of rates on erport grain, etc., 
and i t  probably cuts s larger fignre in the making and 
changing of rates from time to time than does any other 
factor. 

The third factor applies in a general way to all rates 
origiaaily, and is probabiy, in theory, the princip! factor, 
by reason of the impossibility of e ~ t a h l i h i n g  in advance 
scientifically accurate measnr~s  of co>t per ton or per ton- 
mile. 

Conseqnently, milhont going a l  length into the qtxestion 
of how transportation prices are originally fired, i t  is neces- 
sary to note that t l m e  prices may be the produet of several 
factors originallv, oile factor k i n g  perhaps predominant 
at one time, and anotlicr a t  anotlicr time, gener,illy more 
than one fncior being operatire 

It is right, for e smplc ,  to cliargc sporic :I rniicll h i e l m  
rate tha1.l coal, alrliougl1 in practice 6l)ecie is more con-
venient aid economical to handle. A car-load of specie 
may pay Inore Tor transportation th:ln a train-load of coal, 



and fairly so. A train-10.~1of high-class furnitare mill pay 
no re i ; ~ na train-1o:ld of iron eastings or pig iron for the 

same reason. Agilill, bnsiness involving h g e  terminal ex- 
penses will pay more than business not involving s ~ e hes-
pense. 

Then, practically a11 tariffs provide n higher rate for 
freight offered in "Jess than car-load lots" (L. C. L.) 
I . I - - F 
LiliiLl LM ba111e ~reigii i  in "em-load lots" ( C .  11.)for obvious 
reasons. Allything tending to decrease the number of large 
~hiprnents and increase the nulnbcr of small shipnlents of 
the same class of freight mill tend to increase the averzge 
ton-mile revenue f ~ m i  such freight, although there may be 
no change in the number of ton-miles. 

Again, i t  Iias heen said that character and quantit;y of 
freight being equal, the price O F  transportation per article 
varies more or less as the disiancc to mliich it is carried. 
Tl~is ,  while true in a genera! sense, is not true in  a mathe- 
rriatical senie. For example, according lo the Illinois scl~ed-
ule of maximum freight rates, we find the following maxi- 
mum charge prcscrilred for the carriage of wheat (in cents 
per 100 pounds) : 

25 miles . . . . . . . . . . . . .  5.43 cents 
50 miles . . . . . . . . . . . . .  6.%G cents 

100 miles . . . . . . . . . . . . .  8.91 cents 
200 miles . . . . . . . . . . . . .  3 1.58 cents 
500 miles . . . . . . . . . . . . .  15.59 ~ e n t s  

From this it appears that n.!lile more is chnrged for the 
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by stable rates. another by a rate war and lorn ratcs. Fifth. 
prices of freight trcinsportallon vary i n  different sections, 
which must be remernbired In comparing o m  road's resulis 
with those of another. Lastly, the proportion of through 
freight (i. e., freight that is reeelred, hnulcd and delivered 
to another Ilne without brca1;ing bulk or handling at  ter- 
minals) may vary one year with another. Such freight 
goes a i  lower rates than fre~gli t  wh~ch  requires lianclling a t  
tcrmlrds,  because it is Iebi-. expensive to hanille. 

All these things Imve to be canvassed in comparing ton- 
nldc results, espccia!l\i ton-m~le rc~enues  of onc road with 
those of another. It cmnot be Loo clearly stated that with-
out such canvass c o m p a r i ~ n s  are meanmglts., and would 
be no more valuable than ~vould be comparisons of priecs 
of a yard of sllli and a jnrd of cotton, without stating the 
essential difi'erencc in  the character of the fabric. For this 
reason, a11 the information that can pos~ibly be given by a 
railroad 011 thc above heads is of great interest and im- 
portance to any one desirous of drawing conclusions from 
the final figures. 

For the purpose of this investigation (which mainly eon- 
eerns itself w t h  the cost of transportation) questions re-
garding the prices of transportation may be talien as set-
tled. We commence, therefore, with the existing tariff 
sch~rlnles, without inquiring into the circumstances of their 
creation furlhcr than to shorn in a general way where they 
bear upon the question of cost. 



I s  practic:r.!l~ n o  i idus t ry  known to civilization to-day is 
thc  u n i t  o i  product also tlie uni t  01ecrrice or ~vorkilorle, 
o r  is it the  mlit  of cost. Cornplicaied milchincry ;mil tlie 
tli~isionof lalmr are  tlw main I'C':LFOIIS for this. T h e  greater 
t J I G  complerily in the  process of ~ l i m i l i ' x t u r e ,  ilie lurtllev 
rc~~no\.ciii:: tile unit of product from tile uni t  of work done, 
or. the 1::ljt of cost. 

It id wry  e ~ i d c n t ,  thc~cforc ,  tlint in thc ini1u;;try of 
'I'ransportation rxiiller ihc ton-mile nor the passenger-milt: 
is a an i t  of work or scrvicc, nor is citller i n  any way a un i t  
of cost, for  i t  is clear upoil n nioiimit's tlloi~ghi. t l i i~ttlw ton-
mile mil the  pnsstlngcr-mile may contaix: much more labor 
o r  energy on one road t h a n  on alioihcr, and upon t h c  samc 
road nt one tiinc t l l m  a t  nnotl~cr, anti conseqmll ly the 
energy ncwssary Tor tlicir protlnctior~ is by no means coa- 
st;mt. They cannot t l~ert?lore be units of vorli, service o r  
cost. 

It is  eviticnt, llowcrer, that  if there be a unit, of r:aiiroi~il 
scrrice, that  unit must 11arc m n c  eorresponiic~ncewith thc  
unit of product, n.11ic.h. ns has 11~ei1 siion-n, consisis of 
6(  q m n t i t x  disti11;~e." lf,in p h c e  of "qnatltity," ws m i t e  
5eh ie le"  as containiilg the qnnntity, the i'orlnuln 

should give as good ;r uni t  of servic~a< i- o b h i n a h l ~ .  The 
6h 



raaning of iixiiis is a rniiroad's eiiarncicristic act, and is 
all that is ( in tlieorj) necessary for the produclion of trans-
portation. Transportation is produced only by the run-
ning of trains, and consequently "train-tlistaacc" or "train- 
mile" is tlic unit of transportation service performi.cl by a 
railroad. This rcqnires 3 clcfinition of a train. 

sqC3].;isg, a jy;lLii; Coiijijtj of 3 certain (\rari-I 

able) number of rehicles or cars, with one or more loco- 
motives, requiring a certain force of men for its conduct. 
Considering more especially freight trains, a freight train 
will have, say : 

One or more locomotives, 
A certain number of freight cars, 
One caboosc ear ; 

and the force required for its concluct will be generally: 
Locomoiive engineer and liremaa, 
Condnctor, 
Two brakemen, 
Flagman ; 

i n  all, six persons. As thus constituted, a train is a specific 
entity, vhicli practically does not vary on one road from 
another. It is not necessary to prove that the ""er-mile" 
cannot be a unit of service, because the number of cars to a 
train may vary considerably aithout any variation (other 
than that of car repairs) i n  tire work done or the cost en- 
tailed, and therefore the cjnantity of energy spent per car- 
mile does not tend to constancy. O n  the other hand, the 
quantity of energy spent per train-mile does tcnd to eon-
stancy. 
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does liase, more than one lominolive to lsclp i t  ovrr p d c s ,  
ctc. This niaterially i1IPi.i.t~ilie item of co,sb, and tends also 
to impair sonien-11xt the ~ahrc? of the train-mile as a unit 
o l  service. Kc:vertIicless, it is critlcnt that whili: tllc trnin- 
mile is not a pcrfccl- unit of actual service, it is the best 
unit that can be concciwd. 

A trainl tlicreforc, consists oC one or more iocomotiw 
with crews, and a ccrtnin nnmbcr of ears, passcngcr or 
freighl-, with a crelT, slid irain-mileope is bed mensurecl 
the miles trawled by train elmem. This ndeage is eillled 
"rmenuc" train-mileage, to iliting~lisli i t  f r o ~ n  "work" 
train-milengc, or "~witching" inilenge made in yards or 
ierllii~~:lls,n;l!i.n the train is I)~ ' ing ~is;i(ie 1111 by the as-
sembling of its parts. Li railroad begins to proiluee trans- 
portation ~vllcn i t  starts making reTenue train-ini!eag~,, illid 
cnly then does i t  bepin to earn money. A11 other work 
~1oncby a rnilroad is of a preparatory character, and is not 
directly remunerative, thou,gh it may be very costly, as d l  
be seen Inter. 

W e  h v c  slron-n that the train-mile is the ullit of railroad 
servicet ju#.l :LSt11c blow of a stcam 1mn:iier is its cllnrac- 
terisiic act, and the unit of service perfor~neilly it. Tbcrc 
are, Ilon-eyer, stcaiil lxinliiers and stean~ linrnlliera, and the 
cGicioncy of liio~vs g iwn I)J steam hanmiers may vary 
greatly. The  cilicicnty of a brain-mile mi~y  vary on one 
road as conipaid with another, anJ  one road at  one time 
as eo~nparecl nil11 itself at iunoilicr time. lii o h r  words, 
a train-mile may produce mow transi~c~?tiition ai onr time 
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r11an a m t l l ~ r ,  and on one road t h m  another. This, how- 
over, is onlg to bay that ilw product of the unit of service 
is not constant, and that the proJnrtive pon.er of the energy 
e~pendecl varies at  one h i e  as comp,lred w ~ t h  another. 
The amount of energy e~pcnilecl, however, as measured by 
laiior and mnterlul, 111 the protlrrctioa of n traln-mile tends 
to constancy on a given road. 

It 19 found i n  prneslce sii,li tile eapen&txie of h?xrand 
materid per eng11i~-mlle docq not vary materially. It makes 
little difference in i h i c  rc~pect, nithill certain limits, how 
many cars are I~nilledIsy file engine. This precludes the 
use of the e:lr-rn~le as a unib of scrvice or work done. The 
use of liclpillg engine-mileage, of course, increases the 
amount of work clone, and has to be nllo~vecl for. A road, 
morcoher, ~ ~ l l l c h  has vcrj hmvy grades and sl1ai-p curves 
must use more pourer to pcrfonn a given amount of trans- 
portation serrice t l m ~  road which has light grades. This;I 

may illvolr e extra eagilie-ulil(qge, or r t  may involve a great- 
er expenditure of pomcr per engine-mile. 

Again, pcienger tram-mlleage is relatively l ~ s s  expen- 
sive than freight train-mileage, partly because it is per-
formed more rapidly, t l m ~  mrol'ving l e ~ s  waste 01 fuel or 
I,hor, and partly because i i  involves l e s  expenillture of 
1,lhor lor t r a i n - c r c q  as a general rule. A passenger 
train-mile requires fewer hmds than a freight train-mile, 
and  pa-eligcr cars and passenger locoinoiires will malie 
more mileage m a year than will freight cars and freight 
locomotives, measurcd per car and locomotive. 

NOW, ~ t h i l e  it is e~i t lent  thai the train-mile is the unit 



n l  service in the trnn,sportaI.jon i n d u t r y ,  ilicrc is done b j  
r~~jiro: i ( i  ( p l i i ~ ~ t i i y  i i o~ \ ~ o r y  :I, w ~ t  of m r k ~citlwr p r c l ) a ~ x t o q ~  

or  i n  c;olnpl(itioil of t11r task  ( I P  actual t r u i q o r l i ~ t i o ~ ~ ,  n.l~icll 
caiuioi, hc measured by tiic tmin-milo. F o r  cx~mpl:, term- 
ina l  scrvicc PiiR E1:irtll,v be mc;ieurc.tl 1)y the trilin-niilc; 
mairdcnmrce of m y  ( i ~ r c c p t  certaiu i t c n ~ s j  is inllcpcutlent 
ol  Irain-iliileapi?; ropuirs of  br~ildilig~s. sl~olrs,Scncra, d o ~ ~ l i ~ ,  
:::nd!kcr~ rerliiiiily il;r\-c n o  corre,%y~oncie~~lt?with the 
anmunt  of train-miles run.  8 s  mill bc mil hcreiifter, dif-
fcrcnt  factors govcrlr thew ii-enis, 111coiwitlering the scr-
vicc uni t ,  i t  is c1e:ir that all this  liil~cl uE ~ o r i cis of a nilture 
preparatory o r  p r ~ l i l n i n a r y  t l i ~ r e t c .  T h e  factors that  gor- 
e r n  it li:i\-i: pr:iciicdIy no tlirwt r e f r r c ~ ~ c c  to t ranq~or ta i jon .  

This  is c i l u i w l ~ ~ n t  the  un i t  of service for  l o  ,xij-iqg t l ~ t  
rorl\r done c:; i ~ n o t  be loolxd uImn citlicr as n coulplcte o r  
pcrfeeet unit of sc'rvicdc, o r  a;: n possible un i t  of cost. There 
i only orid unit of n c t ~ m l  Irnnsport;~tion service performed, 
I)nt t i m e  arc sc~er t i i  kiuds O F  rcirviee perfoi-nied in con-
~lcictio~lniih tr;in,-port:liiunl and s(~\-oral units oi' cod.  N o ~ v ~  
iwe rerncmber 11x11 tliorc' i ~ y  varietyhc nil allnost i l i f i ~ ~ i t e  
in tile iiumhcr of units ol' t l ~ : : l ~ ~ ~ ~ o r t a t i o n  co~ihj:lcd in each 
un i t  of serr iec,  i t  is c lc :~~ .  tlliit c!c!ermii~nlion of the c o d  
p e r m i t  of triilispo~tatioi1 f111~ilisllei1 ~is ;I V C c o i ~ i p l i ~ n i - ~ d  
~ n a t t e r ,  inrrolviiig many f:ic.tor< not rnnicrially intcirilcpinrj- 
cnt .  P c t  1,1ie ~r!rolc thcory of I r n i q o r t a t i o u  cliycncls upon 
iictem~ii?iltiono-f the  cost per m i ?  sold. 111 orilcr., there- 
fore, t o  dei-crmine the factors that  govern tbc cconon~y of  
transportation 11-e have to s tar t  with the following p r o p -  
~ i i i o n s: 



(I.) T h e  sell ing pricc of p s s c r ~ y c r  i r .a1~spo~l i i l ion  t e n d s  
l o  c o ? i s t a ~ ~ c y  a glcerz m i d  ilrrd it6 (L gir S ( J C ~ L O I L .  

( 2  ) ?'he s c l l ~ t ~ g  yr c of f r r i y i ~ c  t rnnspor ln t ion  rarsies 
dit  e d l y  us  l hc  C I L ~ L I V C  L itb-t c r  o j  t r ~ i y l r  tr ( i~ l jport c (1  1.~1/(1 
r e ~ s e l y  t o  t h e  quarz l~ tg  of t r a t l q m r l d i o r ~  furnished ai o ? ~  
liitle. 

~ J(3.) T i l e  n n z o u l ~ l  of ~ z w g yI ~ ~ L Le,rtployed in t h e  
unit o/ s e r ~ i c e  o r  1co1.1; i lor~c  t e i ~ t l s  to cor~starzcy. 

(4.)  T h e  ar i~aut l t  of c;lcrgy ci i l l~loyed in prepnr.atioiz t o ?  
i l ~ cw:itof scruice cciries wiClmlit I Y ~ ~ C I . C I K Ct o  t h e  r ~ t i r n h ~ r  
of uni ts  uf scr rtmpcr,fomlei/ ,  o r  lire e / f i c ~ c r ~ y  of llrrse u u i t s .  

(5.) 2'1112cost of lire w i t  o/- t r w i s p o r i ~ i t i o ~ ~  sold d~1jend.s 
( a )  u p o ~  i h e  ~ l l ~ t i ~ b e r  mils of f r c ~ i ~ ~ p ~ ~ l ~ l l i o ~ ~of it^ caclr 

of w o r kw z i t  01 srrz7ic.e or zcorlc; ( 6 )  u p o n  Ihe r f i ~ c i n ~ i t g  
i lor~e p w p ~ l o ? ! j  or p rc l im i~znry  t o  t he  utlit of s e i ~ i c e  a n d  
lhr  cost of t h i s  u m k .  

It must be r emembered  t l m t  nowhere  in this i n rc s t i gn t ion  
is it poi.ilI~le t o  clcal in a m a t h c m d i e n i l y  e x a d  m a n n e r  w i t h  
t h e  cpedicix i i l1~01~'ed ,o w i q  t o  t h e  complioatcil s t r n c t l x e  
of t h e  xntluqtry. We are compelled t o  clenl a11 the whi lo  
with n p p r o x ~ ~ n s t i o n s ,anJ  e x c y t i o n s  rxn be found t o  prac- 
t ~ c i l i l y  e l e r j  ride. Dl~iciicglmes mui t  be claqtic, and  allow- 
a l m s  m a d e  in all c'lhe3. 'J'hc h t  that ran be done i s  to 
indicatch t h e  gcncrnl rule* a n d  fac tors  go~erningt h e  t h e o r y  
of t raaspor ta t ion ,  bcar lng  in mind t h a t  these rules m u s t  not 
be construm1 as unnl terablc ,  or time fdctors  as matl ie -
maticallj exact .  



CI-IXPTER III. 

R , i r ~ n o A ~service clearly falls, as has heen shom~,  j11 one 
of two divisioli or clas,ses, viz., acbual perforlilance of trans- 
portation or 1)i.cpuri~tion therefor. I n  cletermining t h e  
units of cost and the f x l o r s  that govern those w i t s ,  \rc 
have come to consiiler, ill a general wily, wliat a railroad doc? 
lor tlie money it earns, This money, it must be remem-
bered, is received in return for passenger-miles and ton-
miles sold to the public. 

I n  the first p l x e  n railroad nx&itains a rery costly plant,, 
consisting of roadbccl, b d g c s ,  tunnels, cinbanliments, cut- 
tings, etc., and locolnotives and cars, with shops, machinery, 
etc., necessary to maintain the eq~lipmcnt. This plant act- 
nally produces the tralisport nt 'lon. 

I11 the second place it maintains very costly tenninals, 
depots and stations for receiving passengers and freight 
before transporting thenl, and for distribnlinp tlmn at 
the end of their journey. I t  has important and ezpensiw 
freight yards for the classification of freight and lilaliil~g 
up  of trains, clesignd to secure economy and ciEciencp in 
train-mileage. Plants and structures of this kind do not 
actually prodnee trmsport~tjoii ,  hut merely smooth the way 
and prepare for its production. 

In  the third place, it employs a large force of men to col- 
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lcct freight and passcn,q.ers and secure business for tlic 
road; i t  emplojs superintendcnts n11o w p e r r i ~ e  the ~ o r l i  in 
a11 ilepartincnls; it  h,ls natchmen to i n ~ u r e  the iafcty of 
the puGllc on grade crossings, ete.; it  opcrdtes a tclcgraphir 
LLnice rn conlicction ~ n t l z  its vork : it  niay operate a marine 
ecpiplncnt for llghteragc, etc., or for f r r r j  service; and a 
thonsancl and one otlicr tllil~gs ~t may do in eonncetion tviih 
its business that cannot bc eldwficcl or ict dowl here. I n  a 
\lord, a railroad's work may Le alrno,t unlversai in c l ix-
actcr apart from the actnal fu rn~sh ing  of transportation. 

It is evident, from this general stCitemcnt, that there is no 
such t211ng as a single unit  of c o ~ t  i n  the transportatloa 
industry. An almost infinite number of factors enter into 
the cost of work done preparatory and prelminary to the 
actual furnlshiag of transportation. 111 endeavoring. there- 
fore, to determine the ncnrc4 units of eobt, we hclw to i l d  
with a highly complmted organization, and 11:~rcl and fast 
rules cannot bc h i d  down. 

81 the outset, however, we have tiro main dirisions of 
work done, riz , that done in the proiluction of tmin-mile-
age, and th'l-t clonc preparatory and coiilplementary to the 
prociudion of trnln-mileage. Operating eapcnw nnru-
rally fall under tivo main heads, according to tliis clajcifi- 
ration, viz , expenses contingent upon train-mileage JF dis-
tinguisl.1~~1from expenses not so contingent. V e  need not 
at this ztage consider the apportionmenC of expenses between 
freight and p a s s q y r  business, as it is not necessary for 
our present argument. 

Dealing first mitlr e.cpmscs eontirlqent upon train-mile- 



I. Production of Locomotive I-'on cr. 

( a )  K;lgcs of enginccr~mil firemen on height and 



(c) Oil; tallow and waste used on iocomotives all(! 
miscellaneous suppljcs. (1.S.C. 2-4, 25.) 
8. Nnintennnec of Equipment. 

( a )  Repairs of iocomotircs. (1.S.C.1 2 ~ )  
(b)  Repairs of pnswrgcr eqnipnient, including oil-

ing and inspecting. (1.S.C. 13.) 
(c)  zcFliys of freic7Ilt eci,:,iqlllznt, inc!n&ag ai!iI:g
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and inspecting. (1.S.C. 14.) 
3. Certain Jtems oi' illaintenancc of Way .  

( a )  PZrnen-als of mils. (1.S.C. 2.)  
( b )  Frogs and s7silcIles a d  rail fastenings. (I.S. 

c. 1.1 
(e)  Portion of tic renc~val~.(I.S.C. 3. )  
((1) l'ortion of trilck rcpairs. (1.S.C:. 1.') 
(e)  Portion of I)ridgi: repairs. (I.S.C. 4.) 

4. Train Service and Siipplics. 
( a )  \V:~ge:: of conductors and trainmen on passenger 

trains. (1.S.C. 263.) 
(b )  Wagw of corlductors and trainini:n on freight 

trains. (1.S.C'. 2 6 . )  
(c )  Train supplics and expenses. (1.S.C. 2 7 , )  
(ti) Ilcatinp, lighti~ig,cleaning, lubricating cars and 

operating s l iq ing  :ind dining C ~ I - S .  (1.S.C. 2 7 . )  
5. Xupcrvision and Sul~crintenilcnce of Train Xove-

ment. 
( a )  Supmintendrncc of traurportil.tioi1. (I.S.G.20.)  
( h )  Clerks and attendance (transportation). (I. 

8.C.20.) 



28.> 
( e )  Smitchnxn,,  flagmen a n d  watchmen. (I.S.C. 

((1) Signals and in tc r loc l i i~~gplailts. (1.S.C. 3 1 ~ )  
(e)  Port ion oQ cost of operating telegraph. (1.3.  

6. 29.) 
6 .  Loss and  D m m g e  from Tra in  M o r c m c ~ ~ t .  

( a )  Clear.i-np n.ueclcs. (1.S.C. 3 2 . )  
( b )  Tajuric's to persons. (1.S.C. 36.) 
( e )  Other clami~ge from train ~ ~ i o v c m e n t .  (1.S.C. 

35.) 
And among thir misecllancous itenis that  a re  a dircet 

clxirge agn,inst train-mileage or train-inovement there are 
the  liollon-ing : 

7'. Ximl lancous .  
( a )  Locomotive hire. (I.X.C. 34.) 
( b )  Car hire. 

Some ~ ~ o r t l s  of explanation arc advisable i n  e o n ~ x e t i o n  
~ ~ i l l itile abow list of espcnaes. 

As regards Scction 1 ,  most of the itcms therein obvionsly 
belong to tile train-mile, or, rather, the engine-mile; that  is, 
t o  the  production o l  locomotive porrcr. I t  is  to  bc aoted 
il1a-t ill the  case oP switclling ~nilenge, the tendency will be 
f o r  it to vary in inverse ratio with r c ~ e n u e  triiin-milcngc, 
assuming the quantity of t r x ~ s p o r t a i i o n  p~.oili~<?(>tl to renlain 
the silnle. JTages of rouadlionse nlcn and  ronndhonsc cs-
p211sees will c1cpeii;l Itirgciq ulwn the nu i ther  01locomotives 
in use, hut tile number of 1ocomotivi.s will, i n  t ~ r n ,  ilepentl 
on  the  amount of trtinsportatiou to he procluied. or, rather., 
on thr niimher of train-miles ( i .  c., units of ~ e r v i c e )to  hc  
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f n r r ~ i s h d  esch year, and the size of the loconmtive invmi- 
tory is go~~crncii  aecnrdingly. Fuel and other locomotive 
supplies are pretty clo>c-'ly governed by the mileage made. 

In Sect1011 2, contai:ling expenses for :n,~intennnce of 
cquip~ncnts, e\pcn~cs arc goverucd mainly by the mileage 
made, and no 11etter ~ m i t  Is p o s d ~ l e .  I n  a general way, 
11owe~er.i t  is al~out safe to reckon normal expenditures at 
$l,UUO to $1,500 per locorn~tive per annum, $-lo0 to $GOO 
per pb- 'mgw c.lr per mnnm,  and $35 to $50 pcr freiglit 
car per annum, according to a road's eq~ripment a i d  char- 
acter of b ~ ~ b i l l ~ ~ ~ ,  t~ O I I ~ I J I C ~ililit a t ~ ~ ~ i l i l l g  or not it i., 
sufficiently well suppllecl with sllops and machinery for 
making repairs. The abore standards must, of course, only 
be usctl ln x very general m y ,  m c l  do  not necessarily apply 
strictly in all cases. 

In dealing with Section 3 some difficulties arc met. I n  
n genera1 n a y  the Tear of rods dcpcnds mainly upon train 
nlovement, and rcncurals arc a proper charge against train- 
mileage. On the other Iimcl, the w a r  of rail5 in a given 
p1xe dcpcnti.; in sonicx mcilsurc on location. Gracl~s in- 
T o l ~ i n g  the use of  &n11)1e engine-mileage ascending and  
1,ralies descc~nchnp, and curlre.., cntail more m e r e  wear on 
]ails pcr train-mlle tllnn do level tmgeuts. TTenee thc  
jtclm is one of ,ionic elashclip uhen i t  is used as a unit, hut 
there is no placc nlicrr i t  cnn br so jnstly chxrged as against 
train mo~enient.  This, of nece+ily. implies charging frogs. 
,in itehcs ~ n ( 1r:lil Pasreil~nys in the same way. 

As regal& tic WIIEUAIS,t r ~ l n  1r:oi.ernent is nnilonLtcdlp 
;I large f,lrlor therein Dam,lge arising from eons tu t  re- 
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against the movement of trains, as, for example, superin- 
telldcnce and clerical service eniployed in conneelion with 
thc performmce ol  imnsportatlon. Labor and appliances 
employed and operated for the protection of the passengers 
and thc: public against the accidcntb connected with the 
movement of trains are alw to be charged 111 tlie same way. 
Under t h s  head comes telegraph w t l c e  in eo~~nection wlth 
the train dispatcher's office. 

Damage and loss from t r a ~ n  mo~ctncnt (Section 6 )  must 
etidently he charged against the train-mile, as i t  is the direct 
result thereof. So also must locoruotive and car lure (Sec- 
tion 7) for obvious reasons. 

All the ltclns ennmer~lted, therefore, are contingent upon 
the moveinci~t of trains, either directly or indirectly. I t  
m g h t  be dcsirable in a very strict investigation io divide 
them into two classes, one containing cllrectly contillpent ex-
penses, and the other espcnies Illat are indirectly con-
iingent upon the unit of ser~icc, but for the prcicnt purpose 
it is p r o b a l ~ l ~  surEcient to let them stand in one class, 
that clasr being s~~bdivided as above. Our task now is to 
consider the unit of cost governing the other expenses of a 
railroad, apart from the actual movement of drains. 
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(Continued.) 

As explaiined in preceding articles, a railroar? does a vast 
amount of w(>rlipreparatory and complcmcnti~ry t o ,  the 
x t u a l  work of transporting freight and passengers. In  a 
general sense this work maiidy consists in the establish- 
m c l ~ t  and mnintc~lance of n plant for tlie asseinbling of 
freight and pnssengvrs a t  conrcnicnt points for transporting 
it and them to the rcyuived clcstination, this plant heing 
devised, generally speaking, will1 n view to the comfort and 
safety of passcngcrs, the economical handling of freight and 
facilitation of train m o ~ e n ~ c n t .  

II;is not altogether easy to devise ai-curate units of cost 
in respect to this work, wiilrout mu1tipl~-ing the ilrinibcr of 
such units to an inconvenient esicnt. Iiluay cliffemit kinds 
of work are done under circwnstances apparently intlcpend- 
ent  of each other. K\;cwrthelcss i t  is possible to establish 
the follo~ving classes of csperrtliturc : 

II. Espenscs for  g e ~ ~ c r a ldirection, clerical Vork and 
supw'vision-prncticwlly fiseil . 

111. Expeuscs for collection nild handling of freight and 
passengers a t  tcr~iiinals and interinediill-e points. 

IV. Espenscs for mainteniunce niid opcralion of plant 
not  deperidcni upon t l ~ c  uiorcnient of trains. 
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very many subdivisions of these wouiii be necessary if 
scientific units werc desired, but there would be large num- 
ber of these units, and thereby what would he gained in 
scientific exactitude xould be lost in simplicity. It must 
be remabered that in aa  industry so complicated as that 
of transportation units must either be very numerous or 

1 . 1 .  I .  1 : TC :-cL- -I.:..-c --C il-:..
IAbU LIlC'Y C?LlI Ut' U l i l y  iLjlplUAllllilLI;. l l i  ib LllC UIJJljCL U L  L l l l 3  

investigation to discover the best (and fewest) units of 
railroad espenditnre. 

In  Glass 11.would be found the following itenis: 
( a )  General Expenses. (I.S.C. 41,48,49, 50, 51, 

62, 53.) 
( b j  Superintendence of traffic. (I.S.G. 20,) 
(c) Clerical force (traflic). (1.S.C. 20.) 

(cl) Rents and expenses of office buildings used in 
connection with above, including stationery and printing. 

(e) Operating telegraph. (I.X.C. 29, except as  
noted.) 

( f )  Incidentals. 

In Class 111.there would be: 
(a)  Station service, agents, clerks, etc. (I.S.C. 30.) 
(b) Station and terminal expenses, heating, lighting, 

etc. (1.S.C. 31.) 

(c) Switching charges. (I.S.G. 32.) 
f d)  Advertising, foreign agencies, commissioas. (I.S. 

C. 39, 40.) 

( e )  Loss and damage not arising from train morc- 
~ e n t .  (I.S.C. 35.) 
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jf ') f~ i~ l i t e i age ,  ice ( o t h  thaii tliui use4iilnrinr ~ c n  
for actual tranoport,ition ) (I. S.C. 38.) 

) Tlchets, tanffr,  etc. (1.M.C;. 45.) 
(h)  Operating stock yardo and elevators. ( I .S .C .  

42.) 
(i) Rents, tracks, yard terminals. 

Cks: 1TT.  iae!nc!es : 

( a )  Ijepairs of ro,~clmys and tracks, not dependent 
npon train move~nent. (1.S.C. 1, 2, 3, 4, 5, ewq?t  as noied 
alre,ldy rn connection nit11 rail, track, bridge and tie re-
newals and repair>.) 

(b)  E ~ p ~ i r bof bridges, fuel stations, water stnf 0115 

docks a d  wharves, telegraph. (1.S.G. 6 ,  ?, 8.) 

(c)  StLihonery, ineideatalb, etc,  i n  connection x i th  
above. (1.S.C. 9, 10.) 

((1) R e p i r  shops, achraery, ferries, lighters, work 
~cpipment ,  tools, heatlng and lighting in connection there-
vith.  (IS C? , 15, 16, 17, 18, 19 . )  

(e) Supcrin~eadcnfe, clcrieai force, etc., for :hove. 
(I .S .C.  11, 1'3.) 

( f )  E~penrcs  ineiclental thereto. (1 .8 .6 .  28, 19.) 
(g) Insurance. 
(h )  Rencwal of ties. (7.8 C. 2 ,  3.) 

And pocsiiby other expenses not spccificd in this el~ssifi- 
cation of ihe Inter.tate Commerce Colnmihion. 

E.\pcn\es in C1a.s IT., that i5, expense;; more or less fixed 
in character, brlong to i 1 ~  of ihe rail- r:.~ici.al o r ~ a n i 7 ~ t i o n  
road company, and if n~easnreillw  anvlhing, are to be men.- 
nred against the gcnrral volillne of busiiles~ clone by the 
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tonlpany. me--. a - ~ o u ~ c ~i s. certain proportion i,o the 1 3 '.-a-ILIGJ uG 

revenue from the business done, as a railroad should in 
these matters cut its coat according to its cloth. The ratio 
of these expenditures to the gross revenue should tend to 
constancy, and consequently this ratio should be the best 
measure for them. 

E q e m e s  in C l w  1x1.are of a cliEerent cheractm. Ther 
hear direct relation to the actrral volume of freight and 
pascngers handled, but hare httle or no reference to the 
distance to which this freight and thcie passengers n;c 
hauled. Station and terminal service is proportjoned to the 
number of passengers, and the number of tons of freight 
handled. Switching charges vary more with the number of 
car-loads hanclled than tvith anything else, and are indc- 
pendent of the car-miles made or to be made. Item (d )  
perhaps might have some relation to the amount of trans- 
portation as well as the number of passengers and tons oC 
freight to be secured, but the latter are, on the whole, the 
safest measure. Still if there is one item in railroad ex. 
penses which is go~erned by the passenger-mile, it is this 
item. Lighterage, etc., is clearly a terminal esyense, and 
is governed by the amount of freight handled. Stock-yards 
and elevators are of a similar character. Class III. there-
fore may properly be measured by the t o ~  and by the pas-
senger as a unit. 

Class IV. contains expenses for maintaining general 
plant. I n  a broad sense the importance or size of a railroad 
plant is proportioned to the length of road in miles; i, e., to 
the Iength of main track. The proportion of double-track, 
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third and fourih tri~ck, an(]. dde  track, to main trnclr is, of 
course, ilnportant in its bcarings on total cost of main!xn- 
; m e .  Probably the unit for this class of expense would 
he the road-mile, reelconing iloublc track as double mileagc. 
I t  is true that all itellis of a railroad's equipment do uot 
depencl on its milcage, as, for example, bridges, tunnels, 
bidclings, docks, \~ha r~-es ,  ctc., but, in a gencral sense cz-
cuptis ezcipiei~ilis,these may be talicl~ as tending to uni- 
formity. Again, it is true that tllc size of n road's shops, 
niachincry, etc., depends mainly on the size of its ecpipmcnt 
inventory, which in turn depends main!^ on the volume of 
business that i t  espccts to do. Tlic rod-mile may some- 
tjmes not bc a fair nieasnre of espenree in connection with 
these items. Ke~ertl~clessin practice it tends to measure 
tliern with sufficient clo~eness, and, of course, ill colnparing 
a road with itself in previous years, the measure is accurate 
eno~~gh .  

Let it be remembered that  one of the purposes of this in-
vestigation is to cliscovcr the best standards or measures of 
railroad crpense. I t  sl~ould be clear by this time that there 
can be no mathenlatically perfect measures; all that can bc 
obtained are reasonably correct units, each gowrning cer- 
tain c lams of espenclitnre, Our inquiry so far  therefore 
iencls to show that railroad expenditures fall into four main 
classes, each ~ i t h  its gorerning unit, as follows : 

Class I.-Expcn~1ituri.s for actual production of trans-. 
portation; unit the rcwnue train-mile. 

Class 11.-Esp~dditurcs for general direction, clerical 
work and superrision; w i t  the percentage of total revenue. 



C'lass 111,-Expenclitures for coilection and handling of 
freight and. passengers aL stations, terminais and inter- 
mediate points; m i t s  the ton and passenger. 

Class 1V.-Expeadltures for the imintenance and oper- 
ation of plant not dependclll; upon the ~slovernent of trains; 
unit, the mile of track. 

Rar ing  es t~l~l~shecl  so much, there remains another very 
imporianc proiiicm, \ iz., tlic d;visioii O i l  ~ ~ i isp i t ab le  bauii 
of espeiiditures between pazsengers aud freight. This, of 
conrsci, is necessary to determine the ton-mile and passenger- 
mile cost and profit, and i t  involves a number of clifferert 
points. 

Certain items of railroncl espcnse can be, and by nlaily 
sailroacli i n  their annual reports ,Ire, allotted definitely to 
freight and pabwnger hervice rcyxctively. Labor oL' cer-
lain kinds is susceptible of this, as, for instance, locomotive 
and train service, and se r~ ice  at  ternlinais and stations. On 
the other hand, other kinds cannot so be allotted, as, for 
instance, labor on maintcmncc of track, etc. I t  is there- 
fore evident that some arbitrary method or methods must be 
adopted for thc dlolment l~etneen freight and passengers 
of a large number of items of railroad expense. The prob- 
lem is to find the fairest and safest nletliods of dividing 
such expenses. 

Becurring to our four elasses of erpcnditure and our f o u ~  
uniis, we iiiid tha t  in regard to iliobt of the itcnis in  the 
first class the lines arc shxply drawn beta-een freight and 

dopassenger service. F c ~ w w p c ~ r ~not t r n ~ c l  on freight 
trains, nor is freight hauled 011 pacsenger trains, except 



in the case of mixed train mileage, ~vhic.1~. i a  a small matter 
:it ail t i~nc~s011 all roads. 80 many el~ginc-miles are run 
in e:iell Bind of service (and s~ritclling mi leqe  is practically 
ali freight engine-mileage), hence it is beyond doubt fair to 
allot such expenses in ihis class as do not allot iheniselvcs, 
to freight and passengers, nccorclinp to t?le respective pro- 
portions of height and passenger train-mileage. Consc-
i p n i i y ,  in this class the engine-mi!? and the train-mile are 
both units. I t  is, hovever, probal~ly lair  to charge the 
freight engine-mile (u.lieri~ a rcport does not itself allocate 
the expenses) with more fuel, supplies and labor than the 
passmgcr engine-milo, Po7 obvious reasons, and the same is 
true as regards train service and the train-mile; llence ~vllcre 
freight cnginc expenses are not stated separately from pas-
scnger engine expenses or freight train expenses from pas- 
senger train expenses, i t  7x41 be necessary to charge ilie 
freight- engine-mile with about ten per cent, and the freight 
train-mile ii-it11 about tweuty per cent. more expenses than 
are chargcil to the p:issengcJr engine-mile and train-mile. 
The other cniietcrniilied expenses in this class probably may 
be safely ilivicleil in proportion to revenue train mileage, 
leaving ont sn-itching mileage. 

AS regards Glas.: II . ,  containing fixed esymses, it is clear 
that the unit or m c a s ~ ~ r ethereof, viz., the percentage of 
total revenue, i S  also n St and proper men3ure of dlotrnent 
between freight and passcngrr trnilic, The proportion of 
freight to passenger re~enuc. is the proportion of freight to 
passenger espenditnre in this clnss. I t  is hardly necessary 
to eily inueh in ?roof of this. 



I n  Class 114. it should be possib!e to allot directly to 
either freight or passenger quite a good n l m g  of the iadi- 
vlduid i t eu~s  of expense. A railroad compaily's books tvould 
rertainly provide rnatcrials for such aliotment, thougl-i, per- 
hapsg its publishccl reports niigllt not. There is a clear de- 
~vlareation between station and termiila! freight and pas- 
senger service, both as to labor and other mattersj 2nd etlch 
kind could easily be stated separate!y. STherd they are not 
stated separately i t  is not easy t o  divicle them on any but an 
arbitrary basis. No doxbt thc proportion of freight to pas- 
senger revenue wonid be as f i ~ i r  a basis for this as any other, 
as in the case of Class II, above. 
In Glass IV. nothing but a n  arbitrary basis of division is 

possible lor  the majority of espcneee. s e r e ,  however: in 
spite of the fact that  the espenditnres are not dependent 
upon train mileage, it is evident that the size of plant is 
rnore or less proportioned to the amount of service to be per- 
formed. Hence a train-mileage basis mould be a fairer 
method for division of these espenscs between freight and 
passengers than aotdd perhaps any other, and as in the ease 
of Class I. i t  mill be so applied. 

Consequently TI-e have the follov-ing rule for division of 
expenscs between freight and passengers, that are not 
directly allottecl to one or the othcr by their very nature: 
E:xpenses in t'iasses I. arid IV.are divided on an engine- 
mileage, or train-mileage basis (rviih the necessary allom- 
nnces) ; those in Classes XI. m d  111. on the basis of pro- 
portionate revenue. This mcthocl is a t  least as good as ally 
ot,her for purposes of comparison, :~ncl, ol' course, it is only 



Tor such p111.11ese hat there is any need ofdiv is ion  iii 

dl 

\Ye have now estabiislml tlle four maill units of railroad 

e spe r~d i tu~eand a rough metfiod of ullotting expensc bc-
't~veen freight and passeagem Conaecjnently we arc in a. 
position to determine the toil-mile and paescl~gcr-mile coat 
on a given propcriy and the factors that govern that cost, 
I t  must, boy-ever., be clearly undcrstooil thni- ahsolute resuits 
are not claimed, because i,hey are ob~iouslp unattainiible. 
The process that n7e have outlined is o ~ ~ l y  ~uificieni.lycorrect 
and sufficiently close to the general principlm ininvolred to 
yield good eomparatiw results. W e  may proceed to n prer-
tical demonstration, using as a b a s i ~  ilie figures of the Penn-
sj-lvania Railroad for 1896. These figures are large enough 
to afford ver3 good standards, as they cover the a a i n  line 
opratione. 



d x  dealing with Pennsylvania figures, i t  must be noted 
that the company itself states its ton-mile and passenger- 
mile cost. Doubtlesu it is able to allocate certain espendi- 
tures exactly-as, for example, locomotive and train expen- 
ditures-which caiinoi be directly allocated from the pub-
lished report. I t  is understood that in dealing wit11 other 
expenses i t  has divided them on a train-mileage basis, 
though as to this point we speak under correction. Thi: 
report gives the total expenditures allotted to passengers as 
$5,641,997. As will be seen, our figures di8er somewhat, 
altllough not a great deal, from those giveo in the Pennsyl- 
vania report. 

W e  first divide expenses into the Sour main classes, giving 
each item separately, according to our classification. It is 
proper to note that many items which would permit of exnet 
allocation, if access were had to the company's books, are 
not susceptible of exact allocation from the published re-
ports, as, for example, enginemen's wages, fuel, tmin  scr-
vice, and so on. Hence the necessity for the arbitrary allow- 
ances described in foregoing rcmnriis. A railroad aecount- 
ing force would, of course, need no suclz rule. 
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1. Produc t ion  of l o c o m o t i w  power:  

( a )  W u g c s  of e t ly i~zecrs  c u d  f iremen . . .$1.969.664.81 
( 6 )  W n g e s  of  rouncl-house nzetb . . . . . . .  563,981.98 

( c )  Fuel f o r  loconmi ices  . . . . . . . . . . . .  I.S90.558.64 


F u e l  s tu t ions  . . . . . . . . . . . . . . . . . .  122.185.91 

( d )  Locomot i ve  suppl ies  . . . . . . . . . . . .  300.273.61 


T o t a l  . . . . . . . . . . . . . . . . . . . .$4.';47.264.95 


2. Uaz'ntetzance of eqziipmetzt: 

( a )  IZepairs. pic.. locomot ices . . . . . . . .$1.899.?5 9.42 

( b )  R e p a i n .  cet.. passcizge r. cars. . . . . .  693.854.68 
( c )  Repairs.  eic.. f re ight  cars . . . . . . . .  3.387.064.61 


3. M a i n t e m n c ~  of way: 

( a )  B e n c u i b  o\ m i l s  . . . . . . . . . . . . . . .  $336.700.46 

( b )  Frogs.  swi l thcs .  e t c. . . . . . . . . . . . . .  240,959.83 

( c )  Gross-ties, renewals  (33 1-3 per 

cen t . ) .  . . . . . . . . . . . . . . . . . . . . . .  243,365.83 

( d )  P o r t i o n  of t rack  a d  bridge re-

p u i ~ x (10 per c e n t . ) .  . . . . . . . . .  235,271.50 


T o t a l  . . . . . . . . . . . . . . . . . . . .$1.056.300.62 




TON-MILE COST 

4. T r a i n  serrire unu' s.uyplizs: 
(a .  b )i Conductors. b a g g q e m e n  a n d  

b m i m n e n  . . . . . . . . . . . . . . . . . . . . . $2.021.9?.1.41 

( c )  T r a i n  supplies and expctzses . . . . . .  135.422.10 
( d )  H e a f i n g .  l i g h h g  and lubricating 

cars . . . . . . . . . . . . . . . . . . . . . . . . .  304.200.20 


T o t a l  . . . . . . . . . . . . . . . . . . ..$IJ946l. 686.83 


5 . S u ~ ~ w i n t c ~ z d c n e eand super.oision of tmnsporiat ion:  
( c )  Szoitchnzc~m and  zualckmen . . . . . . .  $41-1.253.88 

( d )  Signals.  etc . . . . . . . . . . . . . . . . . . . .  33.888.37 
(e)  Te legraph  operating (50 per 

cent . )  . . . . . . . . . . . . . . . . . . .  ... 296.224.48 

T o t a l  . . . . . . . . . . . . . . . . . . . .  $74-1-.366.?3 


6. L o s s  a d  damage from drain mot;ement  P 
( a )  Clearing wrecks . . . . . . . . . . . . . . . .  $78,903.41 

( b )  I n j u r i e s  to  persons . . . . . . . . . . . . .  149,115.59 

( c )  Damage f rom i ra in  mouement  . . . .  25,265.47 

T o t a l  . . . . . . . . . . . . . . . . . . . .  $253,284.47 


7. Aliscellaneous: 
( a )  Car  mileage . . . . . . . . . . . . . . . . . . .  $258.437.37 

6 )  H i r e  of rcjuipmnt. . . . . . . . . . . . . .  278,111.27 


Tolal. . . . . . . . . . . . . . . . . . . . .  $536.548.61 


T o t a l  expenses in Glass 1. . . . . . .  




(a;) General c x p ~ ~ n s e s .  . . . . . . . . . . . . . .$1,032,619.40 

( 6 )  Supcriin telidcrice of t r a f i c .  . . . . . .  172,788.52 
( c )  Clerical forct! trafjic. . . . . . . . . . . . .  319,307.76 
( d )  Rents ,  eJpenscs, office buildiilgs, 

i~zc l z~d ingsiutionery n:ad print-
i n g  . . . . . . . . . . . . . . . . . . . . . . . .  234,746.41 

(e)  011ernf;ity Zclcgmpi~ (50 per ccl i l . ) .  296,224.49 
( f )  Irtcide,zlds . . . . . . . . . . . . . . . . . . .  63,930.93 

CLASS 111.-ESPCNDITITRCS FOE COLLECTING A U D  HBND-

LINCl O F  FBCIGlXT AND PASSESGERS AT STATIONS, TEX-

J I INALS AXU IN'f I~Ri\ lCDldTE POINTS. 

( a )  Stafio~z scmice, agenfs ,  clcrk.s 
ynrdiizcn, e t c .  . . . . . . . . . . . . . . .$2,630,366.49 


(ZI) S ta t ion  erpensrs, heating, l i gh t -
iq ,  e t c . .  . . . . . . . . . . . . . . . . . . .  224,968.26 


( d )  AdccrtUing foreign uger~eiesand 
commisrio?is . . . . . . . . . . . . . . . .  339,087.01-


( e )  Loss  and damage not  trrisirlg f ~ o m  
trail1 m o r e m i ~ n t  (50 pcr cerzt. j . . 25,265.47 

( h )  Stock-ynrda and  e l w n f o r s .  . . . . . . .  1,629.16 

(i) R c n f s  of ynrds m ~ i i  fcrminals .  . . . .  95,066.05 

T o t a l  . . . . . . . . . . . . . . . . . . . .$3,316,372.47 




-- 

TON-MILE COST '35 

C L 4 S  IV.---EXPENSCq O R  NdlNTEY?NGr" AND OPERATION 

O F  PLANT NOT DEPEKDENT ON TRAIN MILEAGE. 

Repairs  of r o a d i ~ a y ,  track, bridges 
(90 per cetzt.) . . . . . . . . . . . . . . .$2,117,470.57 


Repairs  bu i ld i l~gs ,  fuel slations, 
~ c n l e r  skrtions, docks, wlzarves, 

W,," ' 7 - r ,  n mie ieympi~s,eic. . . . . . . . . . . . . . .  3v5,a i:~.uu 


Stai ionery ,  ittcidentals, c tc .  . . . . . .  8,729.57 
Bepair  shops, ozachiizery, tools, 

heating and l i g h t i ~ i gsame.  . . . . .  445,281.68 
Superuision, c l c~~ ica l  force, e t c .  . . .  366,320.31 
E q e n s c s  iracide?ltal therclo .  . . . . .  72,346.80 
Insurnncc. . . . . . . . . . . . . . . . . . . .  139,662.63 

Renewals  of tips ( 6 6  2-3 per cent . )  486,731.73 

T o t a l  . . . . . . . . . . . . . . . . . . ..$4,138,425.51 


Recapitulating and summarizing we find expenses divide 
themselves as follows : 

PETcent.  
Class 1 . .  . . . . . . . . . . . . . . . . ...$15,780,131 62 .2$  

Class 2 . . . . . . . . . . . . . . . . . . . . .  2,119,612 8.31 


3 . .  . . . . . . . . . . . . . . . . . . .  3,316,372 13.10
C ~ U S ~  

Class 4 , .  . . . . . . . . . . . . . . . . . . .  4 , 1 3 5  16.32 


T o t a l  . . . . . . . . . . . . . . . . . .$25,354,540 100.00 


We nest proceed to divide these expenses between passen- 
gers and freight, according to the rule laid dovn in the fore-
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going argurricni, for c a w  n.!iere i!':loc2tio:i is not z a d e  by 
the companv's accounting ofEccrs. C ' l i ~ ~ l - ~ iI. mil IT.are 
dividcti ncccrrtling to train n!~t l  c,ngine ndrn,!y, mil Cinsscs 
11.and III. according to t h r  rc.;pcctivc proporiior-i of frcig'nt 
and passenger rcwnnc,  in clcnliap wi tli ('lass T., homver,  
~ v eallot in Seetion 1 10 per cent.: and in Rcetion 4 SO pcr 
ccnt. ndditiontti to fwiyht, anit i n  Sections 1 and 2 cngine-
miicage is used, i .  c.. to freight-mileagc is added switclling-
mileage. This mutllotl of allocation gives the  following re- 
S U ~ ~ S: 

Freight. P C . Toid. 
Clxss I. . . . . . .$15,2'!tS1318 $3,554,812 $15,780,131 
C1n.s I T .  . . . . . I,t;S L,552 498,OriO 2,119,612 
Class 111.. . . . 2,537,013-1- 7;?9,318 3,316,372 
Class IV. . . . . . 2,75S,11.37 1,379;-3-(38 4,133,$25 

Total .  . . .$1 9,l-LL?.8,SI $(i,211,688 $25,354,540 

T h e  measure5 u,ed arc 2 s  follow:: 
F r r i g h t  engine-mileage, C2 2 pcr  ernt. of i-ntal. 
Freight  tr,~in-milcage, Ciii.6 per ccnt. of total. 
Freight  rcvcnue, 7'6.6 per cent. of freight and passenger 

revennc. 
Ac: is scen ihis nllocation i q  fairly close to  t h a t  given in the 

P ~ n n s j i ~ ~ i n i arepoit itwlf.  SITorking out tbc  ton-mile nnil 
p:tsm~gcr-milt. co-t wo f i ~ 6lhcm to bc 0 3 4 4 ~ .mil 1.809c., 
rr,pcetively, againi t  0 3 5 i c  ant1 1ii4-C~.ns reported I)-\. the  
rompany itself. ThiFis fnirly t low agr~cnwnf  on the ~1101e. 

l t next becomcq n(?eessilry to  apply to tllcqe e v p c n w  our 



units of cost as already rlwribrcl and enumerated. These 
units were as follows : 

Class I.--The passenger train-mile, the freight train-mile 
Class 11.-The proportion to total revenue, passenger and 

freight, 
Class 111.-The passenger, the ton. 
Class IT.--The mile of traclr. 

And we find the folloving results : 
PASSCSGER CXPEYSES. 

Class 1.-Cost per passenger train-mile, 40.925 cents. 
Class 11.-Cost per cent. of revenue (passenger), 1.30 per 

cent. 
Class 111.-Cost per passenger, 44 cents. 
Class IT.--Cost per nlile of traclr, $512. 

PRDI@I-IT EXPEXSES. 

Class 1.-Cost per freight trdin-mile, 71.187 cents. 
Class 11.-Cost per cent. of revenue (freight), 4.0 per 

cent. 
Class 111.-Cost per ton, 6 cents. 
Chqs IT.-Cost per mile of track, $1,017. 
It therefore appears that certain definite units of cost arc 

ascertainable within broad limits. It is not claimed for 111. 
foregoing that they are by any n~eansmathemat id ly  exact, 
bnt it is evident that they must more or less accurately es- 
hibit conditions on the Pennsylvania Road under p m e n t  
circnrnstances. Of course, these units we imperfect in them-
selues, as already explained. The principal factor in 1.cnc1rr-
ing them imperfect is the entire lack of uewsarp  deprnd- 
ence between many items of coat and the measures of reue- 



nue, and the unecrtain and irregular va~iaiions in rela"cOna 
betneen any one unit and moit of the ltema of c0t.t. 011the 
whok, howc~er,  our units are good ~ m i t s111 a sense. aad nre 
claim for i11ein that t h ~ y  are the best of thelr number that  
can be (lei rwl for measuring expenses. 

It is erldcnt, hon ever, that wltlr. the exception of expenses 
ln C l m  I. ( x h c h  are rneasurctl by what is probably t l ~  
most perfect of all the five ~ternq),  practically all the e-i- 
penses v a y  :n eonderable  m e m m  iaclep~ndentlg of tllc 
amount of transportation performed or manufactured. I n  
all probability Pmnb!.lvania could haw increa.;ecl ~ t s  busr-
nr-s 10  per cent. wjthout rnateridlly affecting expenses 111 

Classes lI., 111. and IT. I t  could unqu~sliouahly h n ~ c  
handled 10 pcr ccnt. more passenpers 2nd 10 per cent. more 
tonnage mltllout mcrea?ing expenses in Class TTI. ; in other 
nordi, thc additional 10 per ccnt, n-ould cer ra i~l?  never 
hare coat 43 cents per p w n g ~ r ,  or 6 ccnb per toil. I n  that 
Fense the pamenpr  and the ion are probably not pcrfcrt 
iun~ts,but the I x p r  the husinesq clonc the more thej tend 
to become true unit>. 

011the Pennsylvan:a, for e~ample ,  thev arc probably l ~ t -  
ter unltn than they would IIC on Kern yorli Central, ~vlvhicl, 

tlen.11y of I ) L I s ~ ~ P ~ s ,ha, n ~ i ~ ~ l l ~ r  r~ndon Kew yorl< Central 
they would be better unit5 than they would be upon St .  Paui. 
The wamc is true regarcll~ig e s p e n w  in Cla.;s IT. Consc-
ipent?; , i n  tie,llin;! ~5 lth these units in the case of a giren 
rnllroad, refrrenre slioulri be had a11 the tune to the densit1 
of huslncf~.  The cost per l a ~ tand the mine  of the unit 
w r y  i n w r ~ e l y  2s the dens1 t:, of the hnwinw done. The unit. 



---- --- 

TOS-XILE COST 30 

in the ease of sue11 a road ac tlie Cctton Belt, for esamplc, 
wodd  be of no use for cornpansons with those nf S e w  York 
Central. They ~ o u l d ,  horverer, he very useful lor their own 
cfficers' mformation and for comparisons of Che road with 
itself. 

s tudy of figures given in the preceding remarks h r i n g ~  
oui  wmt! points i h a ~  may pcri~aps ctriiie many peopie as 
strange. Considering the freight and pawnger  train-mle 
expenbes, for examplc, ~rh ich ,as has heen teen, :lccouni for 
about 62 pcr cent. of the whole, they make the following 
exhibit : 

Per f~ 'e iy l? tPerpnssc?lylcr 
tmilwaile. ij*ain-nzi lc .  

1. For production of locomotive 
power. . . . . . . . . . . . . . . . ..2'1 1 3 8 ~ .  11 .250~.  

2. For rnaintmance of locomotlvcs 8 0 6 4 ~ .  6 .082~ .  
3. For ~naintcnal~ee of cars.. . . . .19.880~.  7 .930~ .  
4. For maintenance oof t r ~ y(cer-

tain item^) . . . . . . . . . . . . . .  4.132,  4 .043~ .  
5. For train service and ~ u p p l ~ e s .  11.56 kc. 5 .672~.  
6. For Ioqs and damage and mis-

cellaneous saperintendcnce, 
ete. . . . . . . . . . . . . . . . . . . . . 6.OOGc. 5.88~. 

Total. ....................T1.W'c. 40 .925~.  

From this it is seen that on the Penaylvania Road, a t  all 
events, thc freigl~l  train-mile costs about 3 1 cents more than 
the passenger t-rain-mile, 



This csce~sis forrnd a+ foiiowe; 

In  loeomoiivc~poner.. . . . . . . . . . . . . . . . . . . .  I1 ccnts 

I n  maiu~cnaaccof locomotives. . . . . . . . . . . .  2 cents 

Tn maintenance of cars.. . . . . . . . . . . . . . . . . . 1 2  c m t s  

In train service n i l d  snpplics, . . . . . . . . . . . . .  6 cents 




CHAPTER VI. 

IThas been delnonstratecl in foregoing remarks that  the 
espenditurcs go~eraed  directiy by the revenue train-mile, or  
directly eonlingmt upo11 tile revenue train-n~ile, ainount t o  
eomtlling over 6:' per cent-. in the caw of the Pennsylvania 
road. 111 the cane of a railroad not requiring so ~ t ~ u c h  help-
ing engine-mileage 311~1 switching c'nyiuc-mileage as does 
the Pennsylvania road, these esl~enclitures mould possibly 
absorb a somemlmt smaller percentage of the viliolc. Their 
perccntt~ge also tenils to diminish as the total hnsiaess of the 
r o d  diminishes, for, other things being equal, the tendency 
is for the fiscd expenses of n road c lo i~~g a moderate busi- 
ness to  bear a larger portion of the whole than in the case 
of a road doing a larger business. 

It is certiain that  the largest single group of items of es- 
peniliture is  that containing the items directly clependent 
upon train and engine-mileage. Consequently, i t  is obvious 
that  the largest and most importunt factor i n  the detertnina- 
iion of ton-mile cost is the relation between the number of 
ton-miles earriccl, and the nnmber of train-miles run ; in 
other worcis, the revenue freight train-load. 

This, moreover, is the factor that  common sense would at  
once distinguish as the most important. The relative irn- 
portanee 01i t  may be seen irom the figures of the Pennsgl- 
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~\-ljere file i.snmiycs ni7r frciyl1t traiil-mile run toy>llli:i !~:l<l, 
L- -L . '  I' " 

something Mie T 2 cents. I n  tlie caac of Norfolli & \Irestern, 
morc.over, llle figures rc:acli 135 cents. I11 the case of eacli of 
Ilicw roads nothing woiilil produce so much cBcct upon ton- 
~ n i l c  cost as a eil;mgc i n  t h  vol~lnlc of the revenue freight 
train-load. Le t  us suppose, for  csalnple, tllnt Ibo Pennsyl- 
vanin Compal~g, by imp~or-iiigits grades, enlarging its rno- 
t i ~ cpon-er and  wiitcliing niore earcl'nliy the loading of cars 
a n d  making L I ~of trains: contrives lo llanille a giren quan-
t i ty  of tcm-mile,; wjili, let us  sap, 1,000 I w a  train-loads. The  
ton-mile rerunire moulcl be the same, but tlie sa r ing  in cost 
::ciiierc~l b;. cut t ing oi€ 1,000 freight-miles n-oulcl be about 
$ X O .  This  saving, liowevcr, would be tlilninished hy two 
f x t o r e ,  \rhiell n.cni!(l require to Lc detcrniinerl. The full 
~ a v i i i g  mould only be obtaiiied by cutting niE 1,000 times the  
a y e r a y  engine-ndeape and  thc arcrage car-xnilenge going 
to each train-t~rile ils reclronecl in our tables. I n  other words, 
to  obtain t h e  full saving, tlrc efiicieney of motive power 
would 1i;irc i o  be bronght up (by reclnction of grades, irn-

of a l ig l~ l l i~ l l t ,p ro~e~i l l en t  ete.),  and the  average liidi.11g of 
cars n-onld have to  be increased by the m e  of larger. cars 
ar-~dby greater. vi,gihc.e i n  c a ~ - k d i n g .  If this could not bc 
(?one, and if the Iiravier freight train-load conld only Ijc oh- 
t:lincd by ntiditiovnl helping engine-mileage and hy a d d -
tional car-niilcage, there n-ould h a w  to be deducted froin 
tile $740 saved t l ic i  cost of tile ndc1itioan.l enpine and  car-
mi l (q i . .  Tliii: vou ld  inr-olvc es t ra  Iucl, es tra  wages and 
es t rn  repair i n  the ease of engine-mileage. 2nd es t ra  re-
pairs  i n  the case of car-mileage. TYcnlaj tdlie a 11jpot;hetienl 





l!me coniiitions only $P3,GW, instead of $3G,CiOO Grst us-
suniccl ; IS  KIYIJ!~. C o l ~ s ~ q ~ e i ~ t l ythe I:ict that  both engine-
mjlenge anc! car--niilcagc nlily vary v i t l ~  respect to 111c t rain-  
miieagc is lo be rcmcrrlil~ri,eil i n  reciioning tho sar ing by in-
creasing the nmr-iber 01 tons to  the  t rain.  

It does noi need inueh argnuleut io . ; l ~ o r  llint tile c lasse~  
of cspcl1cliti>.rr: c.c?l~t:riall~g !hi-. items for  ai! !ri:?cl,e of work 
pre lmalory  lo  and prc!iulinnq to the actii:ll i u i ~ ~ i s l i i n g  of 
actual t ransl~ortnt ioa arc not nrccss;lrily atTected I)? the ton- 
ride, ant1 co!isrrluelltlg do not icnd to m~i formi ty  of ton-
mile cost, lo r  llicrc is no connection, cscepi- a w r y  loose aiid 
g;.cnwnl con~:cction, b c t ~ ~ e e i l  illc n1unl)cir of ton-miles fu r -  
nished nr!d t h o  expenses of ~ u n i i i t e i ~ a c c .of trncli, docltsR 
wharws.  l,uildings, cte., or ?)ctwccin {be ~ ~ u r n b c rof ion-miles 
:1ad the esl)cniiii-urcs a t  termillals, stiitionu. ete.: or b e t ~ w r n  
(lie nunibcr of ton-n i i l~s  and  fired espcuditurcs for official 
salaries, eic. The general eoanection that does exist is  
prcilicntcd upon the supposition tha t  a road needs so much 
plant and so nmch g(?i~crill f o m  to do nhout so much 1111si- 
ness, a ~ i d  in this rcspcct it s h o ~ d d  cut  its coat according to 
i ts  cloth. 

T h e  ton-mile is a measure of revenue, and  a road shoidrl 
not rcckou to spend rliore than  so much of its rerenne upoil 
illis class of TOTIC; therefore, tlicre should be a certain t ru -  
dency townrd stcadiilces in the i o n - o d e  cost fo r  t l m c  i r c n i ~ .  
There is, I~o-ivcver, no such relation in their  case as obtains in 
the case of the train-mile espciiilitures. 

C o i z s r q a c n ~ iZPC clrrivc r ~ t/ l ie  rc.r(ain coil(-Zli.cio~z,nlrwirl!/ 
s i n f ~ t l ,that ill c auprc~izej-'riclor ill det~rixi l l iny ille cost of  



i h e  ton-mile  is t h e  I tn idoncl '  Inasmuch as fliis d ~ t e r n z i n r s  
also fli E 211 u f i t  i17 the  procluction o l  Cramportailon, it m u s t  
be Zoolied t i p o ~ ~  as, beyo~ td  uizy other. sixgle factor., the  toucli- 
stotte of s u ~ ~ c s s f i d  rizi~ro0ditlg. 0/coz~rse,i t01' d c o ~ ~ o t i l i c a ~  
docs n o t  delerii i i i~e 1111 e z p n s e s ,  and o n  some roads it deter-
w i n e s  more t i m i  o1lzers, b211 in probably ccery cnso it deter-
nubs n Ic~~rjci. ctlZ the  other propol liotl of lon-mile cost t I i 0 1 ~  

factors pi11 Logetlie?.. 
That there are also othcr factors in  the determination of 

ton-mile cost rs suflicle~ltly o b ~  ions, hut, a3 has been stated, 
these factors arc apparently indep~ndent of the ton-mile, 
and, moreol er, mu?unlly independeat of each other. Thc 
unit gowrning Class IT'.  is, 111 n certain broad sense, related 
to the ton-mile, ~naa~l iuch as the ton-mile is a measure of a 
portion of the road's revenue, but the connection 1s far  from 
close. There need be no necessary stability in thc rclalion of 
tons to ton-miles, and hence Class 11.is not rlepcwclcnt upon 
the ton-mile in any m y  except very loody .  Tlic same is 
true of Class TII., only more so. Tliere 1s no JTay in  mllltli 
ton-mJage can, automatically, be made to affect these es- 
pensea. 

Thorefore, to affect ton-mile cost in t h e  departments the 
expense question mnd be looli.cd at  by i t d f  apart from the 
ion-mile. In the ( m e  of the Penn~j lvania  road the iram- 
load may affect as mrch as 62 per ccnt. of the ton-mile cost 
The oilier 36 per cent. depencls upon a number of nilnor 
factors t l ~ i  w e d  hardly be diqrussccl at an! length. L%ll 
rnj!rofid n m l  ore lully alirc to the ~mportanee of economy 
in general eapenses, m station and termiilal expenses, etc., 



and of ~nainieilance expenses, for the w a y  and r.eauons therc-
of lie upon the snrface. 'I'll(> econoulgl of the freight tmin-
ruiie, honeier, docis not  gelmall) rcceivc the appreciation 
ur attention that it dceervcs, perliaps because it i s  less ensilg 
olxcl.ved as to its results. 



CHAPTER VII .  

A RBILEO~ID'S awrnge train-load is governed by serer21 
factors, among xhieh are-

( a )  Tlic &srnc.ter of its tnnnnge 
(b)  Tlie condition of its motire powcr and permanent 

may. 
(e)  The vigilance of its management, 

Of which one factor is i3cj o l d  control, and two are amenable 
to control a t  the hmcls of the man agers. 

Dealing with the first factor, we may revert to the re-
marks on the m i t s  of transportnbion a t  the outset. I t  mas 
thcre shown that short-haul business offering in small quan- 
tities a t  a g i ~ e n  time paid higher r a i v  than long-haul busi- 
ness offering in quantities. The reason WCIS wiEcimtly 01)-
vious in t h t  the short-hanl retail bn S I ~ C S Swas more es-  ' 

pensive to handle because i t  was not aclaptcd to heavy Irain- 
loads. It is not liecessary to waste rnuch time proving that 
tonnage offering in less than car-load lots, and consiped 
but a short distance. cannot, as a rule, be hanrllcd in large 
bulk at one time. and docs not give a full load. This ~ o u l d  
be true equally of grain picked up on a western branch line 
and high-class nianllfnctures on an eastern line. One reason 
why the Granger roads, and notably S t  Paul  and Burling- 
ton S- Quincy, do n o t  a v x l g e  heauiclr train-load.; i~ that  a 
large proportion of the mileage of these companies is branch 

107 



line, f rom m'hieli freight n l u . ~ t  be collected in small lots. 
P u t t i n g  it in anotlwr way, a ,good ileal of revenue train-
111i1oilgcis made o-ii time 1 i ; i i ~  aliliost for  the pnrpose of 
witching and maliing up ful l  trains, by reasoil of i11e large 
~ ~ i i l c ~ i g eof short spurs and branches. 

\\'hen. tllereforc, a road does n largely local business 
(qui te  apari  f rom ~ 1 1 ~  character of the tonnage oflcrinz) it 
~i inbt  oP n c c w e i t ~  d o  it ill relatively slualler train-loads than 
1110,sclime might hr secnrecl ~ h e r c  the freight originatecl in 
train-load lots. A coinpany hanl ing coal i rom coal mines to 
ecnirill distributing points om almost always secur- full  
train-lo:til, nild i ts  trnin-load is linlitcd 01d7 1 3 ~  its motice 
p o u w  mil g~adc,s .  Another compong might  have much  bet-
ter grade:: anii stronger. nlot i~-e povcr, and y?t show a train-
load i~iucl l  ~ m a l l c r ,  simply i m a u w  most of its freight oripi- 
nnted in less illan train-lo;~ils or m e n  jl: less than car-load 
lots. Again, the short jinul worlc,$ agniiiat hcnvy train-loads 
because i t  > ~ l i ~ l o ~ t  alvays sipifies comiderablc clroppiap and 
picking up of freight en I ' O U ~ P ,  ~ v l ~ i c h  the t rain l ) r e ~ e n t ~  
from b e i l ~ g  -6lled to  iis wpaci ty tllroughout i-he run .  If 
freight could be piclied up arid rlrlircred i n  train-Ioacls, tllc 
short hnu! n - o d d  11e no 11;l r i o  a ]:envy average Io;~cl. 

Uonsequentlg the cliaraetcr of a eompmy'r: ionnagc, mean- 
ing t l l c r e b ~  not mewly the  cl~nrncier  of 1-11? comuloditics 
trnnsported, bnt  i11s0 the c i ~ c u n ~ s i a n c c s  of origin, haul,  etc., 
is a limit-illg factor. i n  iliiteruiining the eoinpany's train-load 
po,>si!iilitie:: a t  t h e  s tar t .  All h i  :I conipany can (10 i d  to 
id;e enre tliat it ,got.< as i ~ r ~ : ~ v ya Ioa(1 as is rcnsouni~lyp s -
~ i b l eunder  the co~idi t io~ls  ~'iatnl'c.tliuf pr.escl'ilm?t i ? ~  



The nest factor is that of motive pover, curves ant1 
grades, which: of course, are of much importance i a  Ijniit- 
iqg train-loads. ?!he ideal road has no grades a i d  no 
curves, but every road in  existence has both. Ciilcss a road's 
motire p o m r  is suitcrl to its physical characteristics, i t  is 
w r y  clear that the road is hampered in attaining its proper 
train-load. Of course, a road is upp posed to be suited to its 
business, It would be a great waste of mane.: for aoinc road 
wit11 short-haul local business to spencl much to take out one 
per cent. grades or eight or ten degree curves, or to buy very 
powerful locomotives because they could not get the train- 
load s t  the outset to warrant snch impro~ements. On the 
other hand, it is o f im the best economy for a half-isanlirupt 
road to spcncl m o i q  on jmt  such things, i n  order that it 
may exploit the possibilities placed ~ i t h i n  its grasp by the 
cllaracter of its tonnage. The clueation depends largely upon 
aatural  characteristics. 

The tliird factor, seemingiy the least important of the 
three, may be, and often is, the controlling factor in  t h e  
whole problem. It is doubtful if any railroad rnmagemeiit 
ever approached exllauetion of the possibilities of train-load 
Imed upon its existing business and existing facilitica of 1110-

tive power and p u m i i e n t  T W ~ .  There is probal~ij  no rail- 
road in the countrj  that conlcl not haul a larger train-load 
than i t  actually does haul v i th  its already existing hrisiness, 
engiiies alid roadbed. OF course. this is nothing more than 
saying that: no company is perfectly ini~naged-a truism 
ihnt ha rc l l~  needs repeating. It is probable, homrer ,  that 
on coinparativelj few roads are really earnest and inteili- 



gent eEorts continuai!g bent upon the  y::estion of gettirig 
the largest p s i h l e  amount  of freight into every t rain.  It 
is most certain, Ihougii clculmnstrated only in a negative may, 
tha t  nloet riiilroacl niaiingers coaltl do a great deal more than 
they are  cloing to see tha t  cars a l e  better loaded, and  that  
t ra ins  are  properly filled with cars. Eriilence tbsi supports 
this contention is to he found in the great i m p o v e m e a t  tha t  
lins t a l x n  lrlacc 011 milng great raj l rotds  jn the last f e ~Fears 
i n  this respect. If so mneh c~iu ld  he done i n  so short a time, 
is  it not clear that  tlicre i:: much marc to do? It i,s not so 
ver? long ago that  transfer sheik (for  a ~ a l i i n g  L.C.L. lots 
inlo C.1,. lots) wcrc first e.stablisliecl; aucl there are  not so 
w r y  -many of these i n  use t o d a y  a f t e r  all. Classification 
yards arc  l m v  lookcc? upon as a necessity on most large sgs- 
term, but  ere11 tlii'se are of ~ o n l p a r a i i ~ - i ' l ~ -  recent g ro i~ t l i .  

It is jmpoenible lo indicate, ercn rongl~lp,  ir, this place the 
general meiliocls by n.liic11 tlrc masimuln train-load is se-
cured except by the general statement that t l i c j  all conpist? 
i n  ihc main,  of :1'~111~loailing the cars i n  the first instance, 
and then fully loading the engille. TVllnle~er cnarluccs t o  
C '~111s concl~ices toward a heavy train-load. i \ T a l c h f u l ~ ~ e s ,i n  
the disposition of cars, of course, diminishes emply car-
nlileage, vhicli  is  a m t l ~ e v  n a y  ol' get t ing to l-llc smnc goal. 
T h e  irnpori-ant point to remember i.: tha t  i n  all  probability 
much more can  be done in all  cases tllan actnally is being 
done. 

From wllat has been $aid it is very obvious tha t  each road 
11m its on-u problem to solre, and  tha t  circni~istnncw clift'er 
~nater iai ly  on different roads. C'oaaecjuentlj it is unfair,  i n  
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a general sense, to omp paw onc road with another i n  the 
n~a t t e r  of train-load uliless there is strong similarity Tsct~rccu 
tllc two in  cliaraetcristi~s of road, tonnage, etc. What holds 
true of ton-mile comparisons holds true of train-load com-
paricons. The only comparison that  is always reaso~lably 
safe is tha t  of a road with itself. 

I n  general, i t  may be sarcl that  no nioney is wasted on 
railroads in  manufactnring train-milcage. The  waste is in 
the LIX of train-miles once they have been manufactured. 
If this primal fact could be inipressed upon the minds of all 
railroad men, no doubt tbc saving ~vonlcl be inimense. Bhny 
general managers wi!l perliaps spend lnonihs in de~ i s ing  
means to cut d o m  the enginemile cost by half a cent, but 
will be lavishly wasteful of engine-miles by reason of failure 
to watch the use of train-mileage as closely as they match 
the use of CORI. I t  is a good thing to save one cent per en- 
gine-mile, but i t  is a better thing to save 10 per cent. of the 
engine-mileage b~ increasing the train-load, and the latter 
saTi11g might eoncclvably be much eaaier to accoinplish than 
n ould the former. 



INforegoiag rerl~ariis 11-c~Ilavc c~es~ . r iber~  the division of 
four mai:: clL:e;.ca. of ; ~ ~ i i &  e q e n j c s  i ~ t o  oiie oiily dealt &-

rectly with tlie actual production of transportation. It has 
i ~ c e n  s1lor.i-a tha t  this class alone could be renclerecl directly 
:unenal)lc as regards i-on-mile cost, viz., by means of t h e  
train-load. There reinnin three classes of cspeniiiture, each 
gcreraecl by its 01~11uiiit or measure, and each, of course, 
~~ltinlntei;;appearing i n  the klal ton-mile cost, tlicuglil in- 
clivldnally indeliendent of the  variations in the ton-mile. 

Coneidwing Class TI., wliielr contai l~s i t e m  of general 
c ~ z p ~ l i t u r enot per iai~i i i ig  ucccesiirily to any one dcpart-
merit of service, and xct perininiug more or less t o  all of 
them, it is clear, as has !,eel1 saicl, that  they should l m r  some 
general wlarion to tlic total income of the property. As tllc 
main s o u m  of a railroad's income is the  sale of l ~ s s e n g c r -  
miles and  I-on-miles, time espenscs ought to he go\~?rncrl 
more or  less I)!. the nuinher of passenger-miles and ion-milei 
sold. In this sense ihq7 should be Inore o r  less c1cper:clent 
npon the  passenger-ndie a n d  i-on-mile, a l t l~onph  tbe eon-
nection is not close, nor  is the  relation intimato. A rail-
rixd does not w r y  its it en^.: of goncral ~xpenr l i tu re  w r y  
much f rom year to  year, eren thoi~,gl-i its I IUF~~ICPSmny r a r y  
qnite considerably, and c n n ~ r ~ u e n t l ~ r  a l l  that  is neees- a b o ~ ~ l  
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wry is to bee that  too much is not berng spent for the briii- 
ness clove. It is proper to note t l ~ tthe percentage of total 
revenue borne by e x p ~ i ~ s  in this claqs tends to vary in- 
wrsely to tlre total rolumc of bubinebs. I11 other nrords, 
these espeuses mill be less proportionately Por a road with 
a large business than for a road with small bmincss. And 
tlils for reasons that are obvlous. They shonicl, ho~vever, be 
on a scale inore or less proport~oned to thc mcome. 

The same genera! statement is nccessanily true of Class 
111.: containing expenses for statlon and terminal service, 
but here an  en t i r~ ly  diirercnt factor enters. T11cl.e n c d  
necessarily be no f i x 4  relation between tons and ton-miles, 
and tons are clearly ihe ineaqure of expcn~es of s t a t~on  and 
terminal service, lor a ton that  is debtined to travel 10 miles 
requires as much hanclling as does a ton that is to go 100 
miles, and it lllight concc1~ably require wen mole. Come-
qnentlg, the relation between expenw in  tliis class and the 
ton-mile is acciclcntal, at all e~en t s ,  within certain limits. 
Remembering, home) er. tliat circumstances of length of haul 
are important in fisrng ton-mile revenue, i t  f o l l o ~ ~ s  that the 
expenses per ton-mile in Class 111.should bear general 
relatlon to ton-mile remnue As ton-inilc rewnue declinm, 
oiving to infusion of long-haul business, ton-mile cost, a. 
far  as Class 111. is concerned, should alqo decline. The 
measure of this class, howemxi-, must be the ton or the 1x4-
senger. 

In  Class IV .  the same general line of argument ivdl hold 
good as in the ease of Class II.,  and, in a ineaenre, of Uazs  
111. The cost of maintenance of way, plant, ete., depends 
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altogether on the ~ i i n r a r t ~ r  or plant to bc maintained, and 
the gcneral character of plait  dcpc~nds,or ihoulcl depend, 
upon thc geuc r~ l  volnme and charxter  of business to be 
tr<lnsnctcd. A r~ilroaclp i m l  4loliIti be suited to its bu.i-
n w ,  m d uwdlr  i- a snlted. 'Vlie greater the busincss dollc 
the more complcte the plani and lhc more espcncivc the an-
ilual ai,uateii,inec~. Coasequelnll~ there shonlcl be some 
rougll coire~pontlence b c t ~ w c nmniatenmce cost and the 
anmunt of service pcrl'ormcrl, There need, however, be no 
p,irticular correc;pondence or relation l~etneen the ton-mile 
and the cost for 111aiatenaacc of Q-CIS T h e  m e  of the plant 
and its characierist~ci determne the cosi of lieepi~lg it UP 

2nd improving it. Ton-mile cost For these i k m s  might and 
doe:: vary withoiit regularity. The  umt of i l z e  ii: the only 
misouahle unit for Class IV., t h z ~is the mile of main track. 



~REDXTERXINATIOX O F  ~ ~ ' o x - ~ ~ I L ECOST. 

IF it iwre  poi,ible l o  d e t ~ r m i n e  in a i l \mcc  the en.1 of 
( I o ~ n g  railroad hu,luew, it I, obvious b l ~ t  thi.rc n.nvld be in-  
trocluced into the sclrilce of trnnzporlation a . f a ~ l o r  rna l~ lng  
~ t r o n g l y  for  Ihe e~tal)hi l lmcnt  of stable ~ a i e s .  01 conr.e, i t  
is  poss~hle  t o  (letennine a gredtir eoct in tllc ca-e of n giren 
shrpnlent t h a n  i n  tlie case of anothpr, I h o ~ ~ g h  qrute im-11 
p0s"lislc to  de tc rn~iuc  a b ~ o l n i e  co.1 !11 tlic cnhe of eitller : in 
fact, i t  is  clear tlmt la tlie r ~ i l r o d ~ l  jn(lu.iry there i z  no finch 
thing a s  absolutr coi t ,  for from u1iC1i lias been haid in fore-
going remalks, it must  be plain tha t  coqt inny v q  as eir- 
cnmslancea vary, nacl circnni~tanccs Jnry al l  the time. 

F o r  example, thc  cobt of sllipl)il~ga t ra in  load of wheat 
f r o m  St. P a u l  to Dnlntir v i l l  vary according nq a r e t u r n  
load can  or  cannot bc obtaineil fo r  ill? car< froill Dulu th  t o  
S t .  Paul. Tllc ~ n o m n e n t  of empty car, f ~ o m  ljlacc lo place 
mus t  he regarded as r e r e n w  train-milea:c~. IT n e  imaqiac 
a t ra in  of fif iy card, e x h  carrying 2 5  tons of mhcat, rnn-
ning,  say, 120 miles. the  train-mileage i.: 1'70, mr1 tllc avcr- 
agc freight train-load is 1,2,50 tons, but if throngh lack of 
freight al Dnluih the  ears mnqt comc hack cmptv, the 
ruvcnne train-mileage r u n  in connection with the c.iiipmcnt 
is 240 m i l q  ancl dhc average train-load is h i t  6.1)s tonr. In  
t h e  on(. easc, ton-mile cost is m w l i  h c a ~ i e r  t h a n  in the  ease 
u;here a r e t z m  load of freight can be obtained. 
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Again, It may not be possible lo obtain a frdl train-load ilz 
connection 1~it11 a given shipnwnt, and the ~.c,snlt is that the  
shipment is itlatic at one tirue in a less-tllan-lraill-lond lot. 
Thc  cost is greatcr in ihis cave than i t  m n l d  be if addi- 
tional freight conld be secured to mnkc n full train.-load, 
and t h ~ 1spread the cost over a larger coneigmnent. 

It ougili- not  to lie ncc.cas:lrvyi n  mcrliiply esnmplc~s to prove 
that  the ton-milc cost, is thc product of many faetors which 
are liahic to yary col~sicleralily, a i d  that, ti~ercfore, no pre- 
determination of absoiutib post is pogsib!c. 8olncthing, how- 
erer, can perhaps bc clone if ilierc i s  linonledge of the fac- 
tors entering inlo ton-mile cost aiid tlreir nrerage value. 

We al;idyzed the P o ~ n ~ y l m r r i a ' ! :  o p ~ n i i n g  cirpcnses with 
the object of nsccrtnining ilw value of liic principal units of 
cost. TVc found a value for. the freight train-mile, the 
I-~anrlling of a ton of fi.e)igi-itnt st-ations and terminal points, 
and for the maintenanci~ of fiscd piant, a d  we fouad the 
relation bctvcen general I T ~ P I I P ~ Sand general revenue. The 
ion-mile cost of each worked out as fol!ows : 

hent. 
Class I. (The Cr:iin-rnilc) . . . . . . . . . . . . . . . . . . .0.914 

C l a ~ s  IT. ( C h c r a l j . .  . . . . . .......... . . . . .  0.029 
Class ITI. (Stiltion and terminal) . . . . . . . . . . . .  0.045 

Class TV. (Jiaintenance of plant)..  . . . . . . . . . .  0.056 


-
Total. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .0.34-1 


Thc~e ,  of conrsc, wcrc the ayerage results of a11 tilo busi-
ness donc, which brought in an average ton-miic revenue of 
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0.502' ccnls, from nh ic l~  i t  appears thnt fhr ton-mil:. ex-
pmses m r e  about 68per cent. of the ion-mde revenue. 

In dealing with averages i t  must be remembered tll'xt they 
are true only of large inasses of figures or facts, and that 
they do not hold good of individual c~lccs unless purely by 
accident. Hencc it nonld be unreasonable to apply to  girea 
~llipnionts the results of all shipments u n l w  i t  were clone in  
elery case. Even then the results in  given eases would be 
~nos t  n~isle~~rliug.  'Very large cpantilics of freight are car- 
r i d  on the Pemsjlvania road at s cosr of less than 3.44 
mills per ton-n~ile,;uncl large clnaatities are cxried at  a much 
higher cost. There is apparently no m j  to tell even the 
highest and lowest ton-mile cobt on the PennsyI~anin, or any 
other road, m ~ x h  less llle cobt of any indi~iclual shipment. 

It has, howerer, been phonn that tlie train-mile cost on 
the Pennsylvania vas more or less clearly ascertained, and 
thilt train-mile cost accounts for 62 per cent, of toial ex- 
peaclitures. Sow,  train-mileage is a i l ~ i a g  of which sonre- 
thing can be known beforehand, more csperially whcn large 
quantities of freight are to be dealt with a t  a gixen time. 
It will happen in most cases that i t  will be possible to esti- 
mate pretty closely the amount of train-mileage required to 
haul a given 7uanlity of freight a certain dlsfance. Ex-
perience, moreover, will show how m - ~ ~ c h  allowance is to be 
made for empty car-mile~ge i a  connection with each batch 
of loaded train-mileage. Oil certain hinds of freight the 
cmptp mileage ~ d ibe 50 per cent., or tl~ereabonts-as, for 
c~ainplc,  coal-on otlicrs it ~ ~ 1 1 1  he n u c h  less. If is not tlifi- 
crilt to mctiic 13roper a!lonance in each caw within certain 



brmd limits. Vlien that 1 1 ; ~  bccn diliie the cost of the ton- 
mileage mi~cle b~ that ~hiplnent can he ascertained as far as 
ospcnxs in  Class I. arc conccrncrl. Thtw cspcnses arc 62 
per cant, of tlie whole, aind freight expcnsts are 68 per cent. 
o l  freight revenue, so that if all shipmenis arc thus trcated 
al~clare I;andicd on an allonmcc of,  say, -1-0 per cent. of ton- 
mile revenue for train-mile csp?sc:? tile find r ~ s d t e~i!! b:: 
all right. To illustrate by i n example : Suppose a railroad 
is considering the shipr~lent of 5n0,000 buelrels of wheat 
from Chicago to New Yorlr. I t s  train-mile espenses, coin- 
puted as v e  h n v ~  coniputcd. tliosc of the Pennsylmnia, are 
60 cents; its freight expenses are 66 2-3 pel. cent. of the 
whole, and its average empty ear,-mileage is 33 1-3 per cent., 
and its line is 1;00()miles long. It ~ ~ 1 1 111aul fifty cars t o  
llle train. vitli GOO busl!cls to thc car. I T h t  is tlie lonest 
r;ite it slioulcl malie to gct its owrage profit on the busi-
ness ? 

To do the business i t  must run 833 car-londs easthoantl: 
and 268 cars ~ ~ c s t h o u ~ ~ I  (e111131!7). that is, in round figures, 
I ?  train-loads east a u d  5 train-lo:,ds west, or ?2,000 freight 
train-miles. The cost of these 3?,000 freight train-miles at  
60 eents ~ r j I 1be $13,?00. Consequcnti!~, tlic eonipany should 
receive $23.000 at Icost to corer crpmses and profits on the 
sliipnieat, n l ~ i c h  should rorl i  out 6.6 c e n t  per busliel, or., 
in round Ggares, 11 cents per 100 pounds. Tile rate per 
ton would be $2.42, and per ion-mile i t  mould ~ ~ o r l i  out 
0.2-tkeents. 

If tlie road could haul 60 cars per train the train-mileage 
would be rctliuxiii 3,000, the cost $1,800,and the rate re- 
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quired t o  cover the  c o ~ t  ~vould he 9.5 eents per 100 pounds, 
$1.90 per ton, and  0.190 cenk per ton-mile. 

This process is pri~lic;!teil npon a general average relation 
on a p x t i c u l a r  road bc+nee-u train-mile cost and other es -  
pcnsse,.,and up011 a gclrerai average relation be t i~ecn  al l  ex- 
11cn,mand ill1 revcnue. Z i l  so f w  ns thc p r o w s  is ?iYccti~c 
it can be uscd to precletcr!llinc ton-mile cost in a rough way, 
but ou!y in a very grnerai TVily. It is diilieldt 10 si?e how 
m u c l ~morc tllan this c ~ l n  bc done without a lrnorrleclge of a 
n1ultit1.de of cireumstnnces that: f rcm the  i w y  nature of 
things, cannot be linou-11 bcforrl~nnd. 1.t is, however, prob- 
ably ad\risablc t o  go so l i r  i n  this direction, a n ~ l  no doubt 
ninny railroncl managers eml)loy this or a similar m e t l ~ o d  
with regard lo  the ~naliia:_. of rates a t  times wllcn rates nrc 
cut generally and  sl~ip~rmeats are liawl<ed nrouiiil f rom one 
ro;ld to  anotiicr. On !he c?tIwr Imnd, a great  many railronil 
men undoubtcdlq. use neitlicr this nor  any other method t o  
estimate cost of doing business; and  makc their rates gcn- 
crnliy i n  a blind aianner. 

T o  cstiniate ton-mile cost, according to the above plan? 
t h e r c f o i ~ ,n railroad nian slio~.~ld l<now--

1. The  cost of his average train-mile, i. e., the expenses in 
CIilss T. divided hy the train-miles. 

2. Tlie average proportion of expenses in Class I. to all  
freight expenses. 

3. The  average proportion of freight c q ~ c n s e s  to  freight 
rcrcriue per ton-mile. 

+. The avcm,ge proporlion of empty car-mi1c:lp. 
-\nd if he knew these things lic c o d d  probably make n fair  



guess at l l ~ e  cost of doing ceriain business a,t certain times. 
There vonltl be, of coursc, 110 ciiflicaitj- in ascertxining a d  
providing these figures on a given road. They can be oh- 
tainecl ronghly f roin pub!iahcd rcl~o~-t,q, and tl~crei'ore can bc 
olrlairlcd n-it11 much greater accnrac? from the books. Cni-
forinity in -the stateinmt of train-mileage is, of course, cle- 
sirable, or, rather, nccesenr!T. In orilcr to secure t l h ,  a 
secondary di~isionof Class 1.into engine expenses and train 
expenses is ilesirabk, so that the cost of tile engine-mile apart 
from thc t ~ ~ i i i - m i l ecan be !mono. It is cni~seqwnl-lyneces-
sary to reckon train-mileage a l ~ r a ~ ~  in the same m y ,  and 
for the purpose of this iareatigal-ion the rewnrlc tl.ain-mile 
is supposed to be measured by the distance corcrcd by tmin 
crews inc lepe~~dcn t l~  of the an:ount of engiile-mileage neces- 
sary to inalie the train-mileagc. The engine-milc:~ge ellould 
be lmoivn and sepnriltelg stared, so that  the average train- 
mile should be l i a o ~ ~ a  ; that is, the a n m g e  enginc-mileage 
made with each train-mile. 

It is probable that the reseil quction,  ( T h a t  is a train- 
rnile? 'vil l  only be settled by a gelma1 agreenxnt to state 
separately-

(a )  Tllc mileage of train crew.  
(b )  The mileage rnade By engines on the varions kinds 

of revenue service, 

It TT-o-oulilbc 311 e n y  matter to prolong this general in-
vestigntioa so as !o cover in ( l c tn i l  mnn!l subjects t h i  havc 



lieen merely toaeiieti upon in this mics ,  bnt seeing that only 
;Igeneral view ha,i l~eeli2lltcmpteil i t  is advisable to leave for 
a i l o t h ~ocrasioii matters of riciail a n d  matters affecting pas-
icngw tuanqporinlion. We 11x1e, Lon c-wr, with reference 
io freight traasportntion, estdblislled a nnn~hcr of proposi- 
tions as true uhich n i q  be iulillnarized as lo!loma: 
1. l 'i~tct 11cr ton-inilc is t l ~ orillit of product atld lize meas -  

ure of  gross roi3e,2ue in freiyllt i ~ m s p r l u t i o n .  
I I .  il'iiiit t o n - n d c  w r c ~ z u e  i-iiries according us  a n u m b e r  

of j'acloix zlary, of w h i c h  Out ono / m  ~ n l i c 1 ~  bearing upon 
r osl of protluclio~a. 
111.That //la prin(ipi11 jrcrcfor i n  deiermiiziilg ioiz-milo 

ros f  is  tho  relnticn of toll-mile t o  train-nlile, vix., Ihc aoemge  
t c rcnue  frciglit l i z in- loud.  
11-.T l l u t  ihe  ii?izportcinr c of ~ I L Pi!lniit-lonti' (19 cr firctor itz 

Zotz-?,~ilc cosf varies a s  t l ~ ei l ( ~ ~ l ~ i l yof  birsiticss. 
1'. Tlictt it is i i ,~possiblr f o  cleier~lzino absolute ton-mi lo  

cost in any case; huC 
V I ,  T i i a t  otz n m a d  with 7 m y e  d ~ t z s i l y  of bzlsitzcss il B 

possiible 50 d e t c ~ m i i l e  n11prozinzate forz-milr rost. 
It must be admitted thnt i n  proportion i l k  the density of ,z 

road'$ business ilccreasc~ tlie fnei-o~s in toil-mile cobt become 
relatively less vah~able, for reasons thnt arc clear. This is a 
neeeeary consequcncc of the very nature of tlie problem. 
The more dense the Lusincss clone. the Inore correct become 
the factors, and t l ~more accurately do they tcrid to measure 
or govern cost. 










